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N an article on “ The Physical Proportions of the Typical Man,”* Dr. 
Sargent has taken occasion to speak of athletics in connection with 
the general subject of physical development. In the following pages 
I wish to show that neither in that article nor in the subsequent article, 
on the.“ Physical Characteristics of Distinguished Athletes,” ¢ did he 
do justice to the influence of athletics in “ reminding the individual of 
the ultimate aim of every kind of physical exercise” ; that his re- 
marks on the loss resulting to athletics from “making excellence in 
achievement the primary object ” of them would have had more force 
if they bad been more discriminating ; and, finally, to present some 
statistics which lead to conclusions favorable to athletics. 

“Every writer on education, from Plato to Herbert. Spencer, has 
advocated physical activity as a means of attaining that full-orbed and 
harmonious development of all parts of. the human economy so essen- 
tial to robust, vigorous health.” Theorists, then, are agreed upon this 
as the “ultimate aim of every kind of physical exercise.” ' But we all 
know how difficult it is to get the best theories put into practice. . 
They may commend themselves as the very best, but they fall far 
short of their good to men till they can be made working theories. In 
this respect the “ harmonious-development ” theory, whether mental or 
physical, forms no exception to other theories. But once get hold of 
some motive by which to induce even a few individuals to put a theory 
into practice, and half the battle is won. If it is a really good theory, 
its own practical examples prove the fact. ‘“ Wisdom is justified of her 


* “Soribner’s Monthly,” July, 1887. + Ibid., November, 1887. 
VOL, XXx11.—46 
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children.” Here is always the difficulty—to get hold of the motives 
which will influence men and women in such way that they may finally 
be possessed by the “love of symmetry in form” which has such “a 
deep moral significance.” You may preach the doctrine to children, 
and your words will be like the idle wind. Even our young men and 
our maidens will prefer snug-fitting garments and handsome raiment 
covering a bad form, to the proportions of Apollo or the beauty of the 
Venus of Milo not clothed in the fashions of the day. Many men and 
women, staggering along under burdens of ill-health, self-imposed by 
neglect of the simplest natural laws, will give your beautiful theory 
small thought. They will pursue their phantoms of wealth and ambi- 
tion, while they hug the delusion that they suffer by God’s will in this 
“vale of tears.” They do suffer, and deservedly, but only because 
they do not use their own wills to conform their conduct to His good- 
will as revealed in the constitution of their own being. It is useless to 
set forth to such people the truths of health, the glad tidings of deliv- 
erance from many of their ailments by the natural remedies of air, ex- 
ercise, and food. The doctrines of health have always been preached, 
and men have not heeded. Let us begin, then, with children, and edu- 
cate them to these high truths. But with children we have to use 
authority or play upon motives. If we use authority merely, the idea 
of harmonious development will become distasteful to them. They 
will break away from authority and break with the theory at the first 
opportunity of liberty. Put them at what we elders call play, and 
they often accomplish of their own free-will what we with difficulty 
get out of them by force. Now I say that, by their various athletic 
organizations, young men are doing this very thing for themselves 
that children do in play. They establish in the colleges a system of 
training for their various sports which affects not only the members 
of the higher institutions of learning, but which reaches almost every 
young man in the land. To express the idea in Dr. Sargent’s words, 
“the college clubs look to the academies, the academies to the schools, 
the schools to the homes and firesides, to furnish candidates for athletic 
honors.” Dr. Sargent proposes this as one of his objections to making 
“excellence in achievement the primary object of athletic exercise.” 
But it is the reward which this same “ excellence in achievement” re- 
ceives that brings forward good material and stimulates an increasing 
number of men to exercise, who would never think of doing so with- 
out this stimulus, One is at a loss to understand how this fact should 
account (as Dr. Sargent says it does account) for the “lack of active 
interest in athletics.” On the contrary, it is one of the principal causes 
of that active interest ; it keeps young men in training, holds them to 
regular, systematic exercise, in season and out of season, through an 
important and critical period of their growth ; it sends them into the 
gymnasium when the season forbids practice in the field ; it restrains 
them from excesses, from smoking and drinking, and from late hours ; 
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it brings the whole force of college opinion to bear in favor of a 

healthy, moral life. To be sure, the desire to defeat a rival club or 

team is not the highest motive of the human mind ; the honor of win- 

ning a medal in a race is not the greatest honor which earth can 

afford. The glory of being champions at any game seems puerile to 
: serious-minded people; but we must take young people as we find 
q them. If we can not induce them to exercise by the “deep moral sig- 
nificance ” of “the beauty of symmetry of form,” we must lay hold of 
the motives, not wrong, which do influence them. The majority of 
them not being open to the highest motives, we take the next best 

motives which appeal to them. That is the principle on which all 
education is conducted. Competitions, prizes, medals, honors, appeal 
to students, move them, and hold them to efforts which higher and 
worthier objects fail to call forth. By these we educate them to habits 
which fit them to receive the higher motives, They are their school- 
masters to train them for a better life. So it is in athletic sports. By 
habits of exercise from earliest youth young men are educated to ap- 
preciate the value of it. Accustomed to feel the good effects of it in 
themselves, or to see the good of it in the person of some upholder of 
the honor of their club, they learn to admire the cause of this good. 
The prominent athletes present examples of beauty of form and vigor- 
ous health. The sight of them stimulates many a man to try on his 
own person the effect of the training which he sees embodied in the 
winners of prizes or championships. More than this, having once 
p learned the value of exercise to health, he forever associates together 
health and exercise in a necessary companionship. So the athletes 
preach to all men by example. 

We will now consider the various athletic sports, in order that we 
may weigh the justice of Dr. Sargent’s remarks on the evils of making 
* excellence in achievement ” their “ primary object.” We may elimi- 
nate from the sports certain ones not liable to these evils, such as have 
| for their object a victory, not a prize. To the contestants the im- 


=< 


portance of match-games of foot-ball, base-ball, lacrosse, and polo lies - 
not in excellence of achievement, but in defeating rival organizations. 
The big score may be desirable, but the principal aim is the champion- 
ship. Rowing, also, may be said to be free from these evils, because, 
though “ good form” and the best stroke may be aimed at, the prin- 
cipal purpose is to put the boat over the course fast enough to come 
in first at the finish. Excellence in achievement consists in winning 
the race. Fast time may be acceptable, but, if the winning boat 
makes the fastest time for its particular race, the winning crew is sat- 
isfied. : 

If, therefore, we remove base-ball, foot-ball, and rowing from the 
list of athletic exercises which are liable to the evils following from 
“making excellence in achievement” “the primary object ” of them, 
Dr. Sargent’s seven specifications can not apply to them. Some of 
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them may apply on other grounds, but not as corollaries of “excellence 
of achievement.” Some of them do not apply at all; viz., robbing 
them of half their value—IIL “ By reducing the number of active com- 
petitore” ; IV. “ By relying upon natural resources rather than upon 
cultivated material” ; V. “ By depriving the non-athletic class of every 
incentive to physical exertion.” 

“‘ TI” is disproved by the fact (only necessary to be mentioned in 
order to be admitted) that the number of active competitors has in- 
creased so much, especially in the colleges, that instead of contests be- 
tween a few clubs in one large association, the contests are now be- 
tween many clubs in many associations. 

“TV” has already been noticed, but the question might be raised 
whether it were possible to look for material from any other than 
“ natural resources,” If it were, does not ‘‘ IV” conflict with “II,” in 
which “making excellence in achievement the primary object of ath- 
letics ” is said to “rob them of half their value” “ dy increasing the 
time devoted to practice” ? 

“'V ” is not true, as the non-athletic class is continually being stimu- 
lated to exercise by the example of the athletic class, a fact on which 
I have already commented. 

The objections of expense and time I have considered elsewhere,* 
but will assert here that, in these respects, athletics merely keep pace 
with other undertakings of modern times. More money is spent upon 
education than formerly. More money goes to gymnasiums. There is 
more money in the land. Success as well as failure costs more. But 
we are getting better results. We are inducing more people to exer- 
cise. The increased cost is due to the better results. Like every other 
good, exercise costs something. The real question is, whether the re- 
sults are worth the cost. I think they are. I maintain that the saving 
to the health and morals of our young men all over the land is worth 
the whole cost of their athletic organizations. 

As to time, it is undoubtedly true that some young men spend 
too much time in athletic exercises, but the majority of them do not 
do so, They spend no more time than is good for them, at a period 
of their lives when they are laying up physical capital. And the fact 
that, to be well prepared for contests, successful athletes have to keep 
in training the greater portion of the year, instead of during a small 
part of it, as formerly, is one of the best features of the present system 
of athletics, It gives them healthy occupation for their leisure mo- 
ments, and enforces habits of good living all the year, instead of for 
a few months. 

To “VI” I have very little to say, except to express a more hope- 
ful spirit with regard to the future of “all competitive sports which 
bring men into personal contact.” Putting boxing out of the list, it 
seems to me that young men interested in the other sports are in a 


* “ Popular Science Monthly,” March, 1884. 
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fair way to solve for themselves the problems connected with them, 
so as “to retain the good features and to hold the evil ones in 
check.” ; 

The danger to athletics—“ VII. By depriving them of their efficacy 
as a means of health” —is the only specification which might follow as 
a corollary from making “ excellence in achievement ” their “ primary 
object.” It is a danger, however, to which only a few men are liable 
in the athletic exercises mentioned by Dr. Sargent. I think, also, that 
it will be found that athletes in general are beginning to learn that to 
excellence and success, even in any special kind ofexercise, a uniform 
muscular development contributes quite as much as the training of a 
few sets of muscles. 

As bearing on this part of the subject, the remarks and chart pub- 
lished by Dr. Edward Hitchcock, of Amherst College, are here given. 
As Dr. Hitchcock is the Nestor of physical culture in the colleges, his 
observations have been very extensive, and his conclusions are well 
worthy of consideration : 

“One of the results of the anthropometric work of Amherst Col- 
lege has been THE APPROXIMATE MEASUREMENTS AND TESTS OF THE 
AVERAGE COLLEGE STUDENT, as obtained from the 1,258 different men 
observed during the past six college years. These are numerically 
and graphically arranged on the preceding page. 

“The study of the present paper is to show THE RELATION OF 
THESE STATISTICS TO THE SAME IN THE ATHLETIC STUDENT. 

“The men from whom these have been obtained were either class 
captains, the ball nine, the foot-ball team, or first prizes in the gym- 
nastic exhibition and athletic games. Fifty-seven men in all. 

“A study in connection with these, is what physical conditions, if 
any, specially characterize the athletic man in distinction from the 
average man or student. The chart on the preceding page shows a 
very close relation between the measurements of these two groups, but 
a little broader one in tests of strength and capacity, the greater one 
being in favor of the athletic man. The common consent of mankind 
would probably place in the same category great size and great strength 
of body, but, in feats of skill, our statistics do not confirm this com- 
bination as a fact in nature. So far as Amherst College results are 
concerned, they seem to show that the athletic men are not athletic 
because of a greater height of body than the average, as the difference 
between them in this feature is only a centimetre, or four tenths of an 
inch. Of the fifteen men who took first athletic prizes in 1886, four 
were above and eleven below the average height of the college ; and, 
of the nine first-prize men at the gymnastic exhibition, three were 
above and six below the average height. 

“ Another grouping of these statistics shows us what items are 
most alike in the make-up of these men. As already mentioned, the 
heights are nearly the same. So are the lengths and other measures 









































COLLEGE ATHLETICS. 727 





of the framework, such as sitting height, length of arms and feet, and | 
the breadths, which are determined by the bones as a basis of meas- 
urement. Of eighteen bony measurements, twelve give no greater dif- 
ference than a single millimetre, or one hundredth of one per cent 
between the two. Of eleven of the soft or muscular measures, includ- 
ing the variable and developmental parts of the body, the range of 
difference is from five to forty-seven millimetres, or 3°3 per cent dif- 
ferences between the two. And of the tests of strength and capacity 
we find an average of 7-2 per cent in favor of the athletic man. 

“‘Or we may group the §ems as in the graphic form. Here we 
find the increase in favor of the athletic student in weight is 6°92 per 
cent ; in lengths, 0°14 per cent ; in breadths, 1°42 per cent ; in girths, 
2°56 per cent ; and in ¢ests, 10°24 per cent. 

“The grain of truth derived from these pages seems to be that 
athletism does not seem to depend so much on physical gifts, acci- 
dents, or circumstances, as in the energy of will which is put into the 
muscles. The long arm and leg and the big muscle do not insure the 
feat, but the skill in using them. It is the intelligent training, and 
not the big measures, which determine the standards of excellence in 
our athletic feats and sports. 

“President Garfield said: ‘There is no way in which you can get 
so much out of a man as by training ; not in pieces, but the whole of 
him ; and the trained men, other things being equal, are to be the 
masters of the world,’ ” 

At no college in the land is more careful attention given to physi- 
cal development by means of gymnastic exercises than at Amherst. 
If, therefore, Dr. Sargent’s statements were true with respect to par- 
tial development by athletics, the fact ought to show in these aver- 
ages, and specially against the athletic student. The contrary fact 
appears. 

Notice Dr. Hitchcock’s conclusion, that “athletism does not seem 
to depend so much on physical gifts, accidents, or circumstances, as 
in the energy of will which is put into the muscles, . . . It is the in- 
telligent training, and not the big measures, which determine the 
standard of excellence in our athletic feats and sports.” This will- 
power, guided by intelligence, makes not only successful athletes, but 
successful men. The training which young men receive in their sports 
possesses its highest value by virtue of the fact that it brings forth 
some of the best powers of mind and character, not because it devel- 
ops mere bone and muscle. 

Whether averages conceal or prove facts depends upon the inter- 
pretation of them. Dr. Sargent’s charts would be more valuable to 
the public if he would give his data. The figures, by means of which 
the measurements of the “typical or normal standard” are derived, 
furnjsh the key to the chart. No man can test himself by the stand- 
ard till he knows the standard measurements. The charts may be 
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interesting and profitable as a private study, but can be of no benefit 
or authority to a single individual till Dr. Sargent discloses the meas- 
urements of the “typical man.” 

The real question with regard to athletics in the colleges, as far 
as,measurements are concerned, is this: “ What effect do athletics 
have upon the growth of athletes, as compared with the growth of 
those who are not athletes, but who are otherwise under similar con- 
ditions ?” 

To throw light on this question, the writer obtained from Dr. 
Seaver, of Yale College, two sets of measurements of members of one 
class, 80 as to ascertain the growth for one year. The first set of meas- 
urements was made soon after the class entered college, and the second 
set was taken in its sophomore year. Complete double measurements 
were procured from one hundred and two men, the remainder of the 
class—between twenty and- thirty men—having neglected to submit 
to the second measurement. Of these, twenty-two were out-of-door 
athletes, and eighty were not, though they were under instruction in 
light gymnastics during a large part of their freshman year. The 
question, therefore, was considered under conditions as favorable as 
possible to Dr. Sargent’s point of view. The results are presented 
graphically on page 729 and in numbers on page 730. 

In the table, the items of strength of back and legs, and of weight, 
are given in pounds. Capacity of lungs is given in cubic inches. The 
other figures denote millimetres and tenths of millimetres. 

The chart gives the average growth of the athletes as compared 
with the growth of the non-athletic men. The lighter parts of the 
chart indicate the excess of growth of one class above the growth of 
the other. 

Of the twenty-two athletes two were base-ball players, six foot-ball 
players, six rowing-men, and eight were track-athletes. Of the foot- 
ball men five were also rowing-men. The averages are given for the 
four sets of men, as well as for the two classes (non-athletic and ath- 
letic), that the reader may see for himself how each kind of exercise 
has affected those taking it. The figures for the special athletes are 
derived from so small a number of men that they can hardly be taken 
as conclusive. They are merely significant. The small gain in the 
average of “strength of legs” of the foot-ball men was due to the 
loss of strength on the part of one man. Without him the remaining 
five gained an average of forty-eight pounds. 

The growth of girth of neck of the athletes, in comparison with the 
same item for the non-athletic men, is worthy of attention. The gain 
in strength of back of the track-athletes, and their gain in strength of 
arm, ought to be noticed. 

To test the question of symmetry of growth, the differences be- 
tween the sizes of right arm and left arm, of right forearm and left 
forearm, of right thigh and left thigh, of right calf and left calf, were 
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taken for each year. The sum of the differences of the gecond year 
(being less in both classes of students) was subtracted from the sum 
of the differences of the first year. The remainder was a gain in sym- 
metry. This remainder, divided by the sum of the differences of the 
first year, gave the percentage of “gain in symmetry.” 


For One Class: Average Measurements of Growth during One Year. 





























Rest of OUT-DOOR ATHLETES. 
GROWTH. aa a 
letes, |22 0ut-door| 2 base-ball | 6 foot-ball| 6 rowing- 8 track- 
athletes. men. men. men. athletes. 

a 72mm.| 8 mm. 85 mm.) 75mm.) 11°3 mm.) 5°75 mm. 
Girth of neck.......... 3 77 6 11°3 57 7 
Girth of chest (normal). .| 16°1 32°1 11 35°8 31:3 85°2 
Girth of chest (inflated) .| 11°7 36°2 155 33°8 40°7 89°7 
Girth of waist ......... 10°1 13°3 23 ll 15°8 119 
Girth of thigh ......... 8 17°3 16 15°7 15°2 21°2 
SIE GENE S occceccce 76 10°1 1l 12°8 10 79 
Girt Of arm 2.00. ccce 6°3 9°3 9 77 11 9°2 
Girth of forearm ....... 42 71 2°5 9°5 6°7 6°9 
Breadth of shoulders ...| 10°4 13°8 12°5 11°5 117 174 
Breadth of waist ....... 3°4 72 10 55 68 8 
Strength of back....... 29% Ibs.) 68°4 Ib. | 30 Ibs. 55 Ibs. 63% Ibs. | 914 Ibs. 
Strength of legs ....... 40} 52°3 45 19 51} 81} 
Capacity of lungs ...... 5°9 cu. in.'9°7 cu. in.) 12°2 cu. in.|7°6 cu. in./10°2 cu. in. 10°8 cu. in, 
Weight....... ioweeeee 7T1l1bs.| 8-7 lbs.| 7} Ibs. 9 Ibs. 9°6 Ibs. 8 2 Ibs. 
Gain in symmetry ...... 4¢ p. ct.) 15 p. ct.) 34 p. ct. | 24p. ct.) bgp. ct. | 44 p. ct 





It must not be forgotten that the conditions of American life have 
changed so greatly in the last century that, in order to view education 
eright, it is necessary to take counsel of new considerations. To be 
sure, the material to be worked on seems to be the same. The youth- 
ful mind and character are unchanged. Yet there are influences at 
work in these modern times which are destined to sap the physical 
strength of our young men, and thus impair the vigor of their minds 
and emasculate their characters, unless these influences be clearly recog- 
nized and continually counteracted. We will mention two of these 
influences : 

1. Concentration oF PoruLation into CrT1es.—According to 
the last census report, of every one hundred inhabitants in the United 
States, there were dwelling in towns of eight thousand inhabitants 
and above— 
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But these figures do not tell the whole story. Towns have grown 
into cities, and cities have added to their population enormously in 
the thirty years from 1850 to 1880, as will be seen from the following 
figures, showing the number of cities of various grades : 
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At the last census fifty cities held 154, per cent of the aggregate 
population of the country. Whatever may be said in favor of city life 
for adults, nothing can be said in favor of its influence upon the vigor 
or morals of young men. Life in the cities is faster than in the coun- 
try. The incentives to excess in mental work are greater. The wear 
and tear of the nervous system is more intense. At the same time the 
opportunity or necessity of physical effort for the young men of the 
well-to-do classes is reduced to a minimum. 

2. IncrEasinc KNOWLEDGE DEMANDING MORE Brarn-CuLTuRE.— 
Thus increasing demands are made upon the brain and nerves by the 
faster life of the cities, and by the need of a better culture to meet 
the competitions of that life, while the opportunities are lessened for 
strengthening the body against these demands. When the population 
was extensively engaged in rural or mechanical pursuits, without the 
division of labor which now obtains, the bodies of our young men 
were hardened by toil and invigorated by life in the open air. 

That the concentration of population is reflected in the attendance 
at our colleges can be established by an examination of catalogues. 
The fact is certainly evident at Yale University, as will be seen from 
the accompanying figures. Of every one hundred students in the cata- 
logue, there were registered as coming from cities of thirty thousand 
inhabitants and upward— 








IN CATALOGUE OF Academic department. Sheffield Scientific School. 
0 LE eC 21} 18 
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Anything that will help to counteract the disintegrating forces of 
city life, that will help to strengthen our city young men against the 
insidious forces of ill-health, against the forces of low-living, that will 
tend to keep young men out of disorders, out of crimes against self 
and society, is to be welcomed as an ally of the best education. I 
maintain that the system of atbletics existing at our colleges and in 
our athletic clubs in all the cities of the land does this. It does more. 
Its work is not only to save but to form men. It helps our schools 
and colleges to send out into the world not merely scholarly ascetics, 
but men full of force and energy, men of strong fiber, physical and 
moral, ; 
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The modern gymnasium is a necessary auxiliary to every well- 
equipped college, but it owes much of its increasing usefulness and 
importance to the fact that it is a training-place for athletes, There 
is no real antagonism between the athletic field and the gymnasium. 
It is not necessary to depreciate one in order to exalt the other. Ex- 
isting side by side, and both rightly used, they will best contribute to 
the evolution of the “typical man.” 





THE STRUGGLE FOR EXISTENCE: A PROGRAMME. 
By Prorrssor T. H. HUXLEY. 


© epee vast and varied procession of events which we call Nature 
affords a sublime spectacle and an inexhaustible wealth of attract- 
ive problems to the speculative observer. If we confine our attention 
to that aspect which engages the attention of the intellect, Nature 
appears a beautiful and harmonious whole, the incarnation of a fault- 
less logical process, from certain premises in the past to an inevitable 
conclusion in the future. But if she be regarded from a less elevated, 
but more human, point of view ; if our moral sympathies are allowed 
to influence our judgment, and we permit ourselves to criticise our 
great mother as we criticise one another—then our verdict, at least so 
far as sentient Nature is concerned, can hardly be so favorable. 

In sober truth, to those who have made a study of the phenomena 
of life as they are exhibited by the higher forms of the animal world, 
the optimistic dogma that this is the best of all possible worlds will 
seem little better than a libel upon possibility. It is really only another 
instance to be added to the many extant, of the audacity of a priori 
speculators who, having created God in their own image, find no difii- 
culty in assuming that the Almighty must have been actuated by the 
same motives as themselves. They are quite sure that, had any other 
course been practicable, he would no more have made infinite suffering 
a necessary ingredient of his handiwork than a respectable philoso- 
pher would have done the like. 

But even the modified optimism of the time-honored thesis of 
physico-theology, that the sentient world is, on the whole, regulated 
by principles of benevolence, does but ill stand the test of impartial 
confrontation with the facts of the case. No doubt it is quite true 
that sentient Nature affords hosts of examples of subtle contrivances 
directed toward the production of pleasure or the avoidance of pain ; 
and it may be proper to say that these are evidences of benevolence. 
But if so, why is it not equally proper to say of the equally nymerous 
arrangements, the no less necessary result of which is the production 
of pain, that they are evidences of malevolence ? 

If a vast amount of that which, in a piece of human workmansbip, 































BEA. AeA She ee ae 



















THE STRUGGLE FOR EXISTENCE: A PROGRAMME, 733 


we should call skill, is visible in those parts of the organization of a 
deer to which it owes its ability to escape from beasts of prey, there 
is at least equal skill displayed in that bodily mechanism of the wolf 
which enables him to track, and sooner or later to bring down, the 
deer. Viewed under the dry light of science, deer and wolf are alike 
admirable ; and, if both were non-sentient automata, there would be 
nothing to qualify our admiration of the action of the one on the other. 
But the fact that the deer suffers while the wolf inflicts suffering en- 
gages our moral sympathies. We should call men like the deer inno- 
cent and good, men such as the wolf malignant and bad ; we should 
call those who defended the deer and aided him to escape brave and 
compassionate, and those who helped the wolf in his bloody work base 
and cruel. Surely, if we transfer these judgments to Nature outside 
the world of man at all, we must do so impartially. In that case, the 
goodness of the right hand which helps the deer, and the wickedness 
of the left hand which eggs on the wolf, will neutralize one another ; 
and the course of Nature will appear to be neither moral nor immoral, 
but non-moral. 

This conclusion is thrust upon us by analogous facts in every part 
of the sentient world ; yet, inasmuch as it not only jars upon prevalent 
prejudices, but arouses the natural dislike to that which is painful, 
much ingenuity has been exercised in devising an escape from it. 

From the theological side, we are told that this is a state of proba- 
tion, and that the seeming injustices and immoralities of Nature will 
be compensated by and by. But how this compensation is to be ef- 
fected, in the case of the great majority of sentient things, is not clear. 
I apprehend that no one is seriously prepared to maintain that the 
ghosts of all the myriads of generations of herbivorous animals which 
lived during the millions of years of the earth’s duration before the 
appearance of man, and which have all that time been tormented and 
devoured by carnivores, are to be compensated by a perennial exist- 
ence in clover ; while the ghosts of carnivores are to go to some kennel 
where there is neither a pan of water nor a bone with any meat on it. 
Besides, from the point of view of morality, the last state of things 
would be worse than the first. For the carnivores, however brutal and 
sanguinary, have only done that which, if there is any evidence of con- 
trivance in the world, they were expressly constructed to do. More- 
over, carnivores and herbivores alike have been subject to all the mis- 
eries incidental to old age, disease, and over-multiplication, and both 
might well put in a claim for “ compensation” on this score. 

On the evolutionist side, on the other hand, we are told to take 
comfort from the reflection that the terrible struggle for existence 
tends to final good, and that the suffering of the ancestor is paid for 
by the increased perfection of the progeny. There would be some- 
thing in this argument if, in Chinese fashion, the present generation 
could pay its debts to its ancestors; otherwise, it is not clear what 
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compensation the Kohippus gets for his sorrows in the fact that, some 
millions of years afterward, one of his descendants wins the Derby. 
And, again, it is an error to imagine that evolution signifies a constant 
tendency to increased perfection. That process undoubtedly involves 
@ constant readjustment of the organism in adaptation to new con- 
ditions ; but it depends on the nature of those conditions whether the 
direction of the modifications effected shall be upward or downward. 
Retrogressive is as practicable as progressive metamorphosis. If what 
the physical philosophers tell us, that our globe has been in a state of 
fusion, and, like the sun, is gradually cooling down, is true, then the 
time must come when evolution will mean adaptation to a universal 
winter, and all forms of life will die out, except such low and simple 
organisms as the diatom of the arctic and antarctic ice and the proto- 
coccus of the red snow. If our globe is proceeding from a condition 
in which it was too hot to support any but the lowest living thing to 
a condition in which it will be too cold to permit of the existence of 
any others, the course of life upon its surface must describe a trajec- 
tory like that of a ball fired from a mortar ; and the sinking half of 
that course is as much a part of the general process of evolution as the 
rising. 

From the point of view of the moralist the animal world is on about 
the same level as a gladiator’s show. The creatures are fairly well 
treated, and set to fight—whereby the strongest, the swiftest, and the 
cunningest live to fight another day. The spectator has no need to 
turn his thumbs down, as no quarter is given. He must admit that 
the skill and training displayed are wonderful ; but he must shut his 
eyes if he would not see that more or less enduring suffering is the 
meed of both vanquished and victor. And since the great game is 
going on in every corner of the world, thousands of times a minute ; 
since, were our ears sharp enough, we need not descend to the gates of 


hell to hear— 
“ sospiri, pianti, ed alti guai,* 


Voci alte e fioche, e suon di man con elle” —t 

it seems to follow that, if this world is governed by benevolence, it 
must be a different sort of benevolence from that of John Howard. 

But the old Babylonians wisely symbolized Nature by their great 
goddess Istar, who combined the attributes of Aphrodite with those of 
Ares. Her terrible aspect is not to be ignored or covered up with 
shams ; but it is not the only one. If the optimism of Leibnitz is a 
foolish though pleasant dream, the pessimism of Schopenhauer is a 
nightmare, the more foolish because of its hideousness, Error which 
is not pleasant is surely the worst form of wrong. 

This may not be the best of all possible worlds, but to say that it 


* Sighs, plaints, and loud cries. 
t Voices loud and weak, and with them sounds of blows. 
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is the worst is mere petulant nonsense. A worn-out voluptuary may 
find nothing good under the sun, or a vain and inexperienced youth, 
who can not get the moon he cries for, may vent his irritation in pes- 
simistic moanings ; but there can be no doubt in the mind of any rea- 
sonable person that mankind could, would, and in fact do, get on fairly 
well with vastly less happiness and far more misery than find their 
way into the lives of nine people out of ten. If each and all of us had 
been:visited by an attack of neuralgia, or of extreme mental depres- 
sion, for one hour in every twenty-four—a supposition which many 
tolerably vigorous people know, to their cost, is not extravagant—the 
burden of life would have been immensely increased without much 
practical hindrance to its general course. Men with any manhood in 
them find life quite worth living under worse conditions than these. 

There is another sufficiently obvious fact which renders the hy- 
pothesis that the course of sentient Nature is dictated by malevolence 
quite untenable. A vast multitude of pleasures, and these among the 
purest and the best, are superfluities, bits of good which are to all 
appearance unnecessary as inducements to live, and are, so to speak, 
thrown into the bargain of life. To those who experience them, few 
delights can be more entrancing than such as are afforded by natural 
beauty or by the arts, and especially by music ; but they are products 
of, rather than factors in, evolution, and it is probable that they are 
known, in any considerable degree, to but a very small proportion of 
mankind. 

The conclusion of the whole matter seems to be that, if Ormuzd 
has not had his way in this world, neither has Ahriman. Pessimism is 
as little consonant with the facts of sentient existence as optimism. If 
we desire to represent the course of Nature in terms of human thought, 
and assume that it was intended to be that which it is, we must say 
that its governing principle is intellectual and not moral ; that it is a 
materialized logical process accompanied by pleasures and pains, the 
incidence of which, in the majority of cases, has not the slightest ref- 
erence to moral desert. That the rain falls alike upon the just and 
the unjust, and that those upon whom the Tower of Siloam fell were 
no worse than their neighbors, seem to be Oriental modes of express- 
ing the same conclusion. 


In the strict sense of the word “ Nature,” it denotes the sum of the 
phenomenal world, of that which has been, and is, and will be; and 
society, like art, is therefore a part of Nature. But it is convenient 
to distinguish those parts of Nature in which man plays the part of 
immediate cause, as something apart ; and, therefore, society, like art, 
is usefully to be considered as distinct from Nature. It is the more 
desirable, and even necessary, to make this distinction, since society 
differs from Nature in having a definite moral object; whence it 
comes about that the course shaped by the ethical man—the member 
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of society or citizen—necessarily runs counter to that which the non- 
ethical man—the primitive savage, or man as a mere member of the 
animal kingdom—tends to adopt. The latter fights out the struggle 
for existence to the bitter end, like any other animal; the former 
devotes his best energies to the object of setting limits to the struggle. 

In the cycle of phenomena presented by the life of man, the animal, 
no more moral end is discernible than in that presented by the lives 
of the wolf and of the deer. However imperfect the relics of pre- 
historic men may be, the evidence which they afford clearly tends to 
the conclusion that, for thousands and thousands of years, before the 
orgin of the oldest known civilizations, men were savages of a very 
low type. They strove with their enemies and their competitors ; 
they preyed upon things weaker or less cunning than themselves ; 
they were born, multiplied without stint, and died, for thousands of 
generations, alongside the mammoth, the urus, the lion, and the 
hyena, whose lives were spent in the same way; and they were no 
more to be praised or blamed, on moral grounds, than their less erect 
and more hairy compatriots. 

As among these, so among primitive men, the weakest and stupid- 
est went to the wall, while the toughest and shrewdest, those who 
were best fitted to cope with their circumstances, but not the best in 
any other sense, survived. Life was a continual free fight, and beyond 
the limited and temporary relations of the family, the Hobbesian war 
of each against all was the normal state of existence. The human 
species, like others, plashed and floundered amid the general stream 
of evolution, keeping its head above water as it best might, and think- 
ing neither of whence nor whither. 

The history of civilization—that is, of society—on the other hand, 
is the record of the attempts which the human race has made to 
escape from this position. The first men who substituted the state of 
mutual peace for that of mutual war, whatever the motive which im- 
pelled,them to take that step, created society. But, in establishing 
peace, they obviously put a limit upon the struggle for existence. 
Between the members of that society, at any rate, it was not to be 
pursue@ d owtrance, And of all the successive shapes which society 
has taken, that most nearly approaches perfection in which the war of 
individual against individual is most strictly limited. The primitive 
savage, tutored by Istar, appropriated whatever took his fancy, and 
killed whomsoever opposed him, if he could. On the contrary, the 
ideal of the ethical man is to limit his freedom of action to a sphere 
in which he does not interfere with the freedom of others ; he seeks 
the common weal as much as his own; and, indeed, as an essential 
part of his own welfare. Peace is both end and means with him ; and 
he founds his life on a more or less complete self-restraint, which is the 
negation of the struggle for existence. He tries to escape from his 
place in the animal kingdom, founded on the free development of the 
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principle of. non-moral evolution, and to found a kingdom of Man, 
governed upon the principle of moral evolution. For society not only 
has a moral end, but in its perfection, social life, is embodied morality. 

But the effort of ethical man to work toward a moral end by no 
means abolished, perhaps has hardly modified, the deep-seated organic 
impulses which impel the natural man to follow his non-moral course. 
One of the most essential conditions, if not the chief cause, of the 
struggle for existence, is the tendency to multiply without limit, 
which man shares with all living things. It is notable that “ increase 
and multiply ” is a commandment traditionally much older than the 
ten, and that it is, perhaps, the only one which has been spontaneously 
and ex animo obeyed by the great majority of the human race. But, 
in civilized society, the inevitable result of such obedience is the re- 
establishment, in all its intensity, of that struggle for existence—the 
war of each against all—the mitigation or abolition of which was the 
chief end of social organization. 

It is conceivable that, at some period in the history of the fabled 
Atlantis, the production of food should have been exactly sufficient 
to meet the wants of the population, that the makers of artificial com- 
modities should have amounted to just the number supportable by the 
surplus food of the agriculturists. And, as there is no harm in adding 
another monstrous supposition to the foregoing, let it be imagined that 
every man, woman, and child was perfectly virtuous, and aimed at the 
good of all as the highest personal good. In that happy land, the 
natural man would have been finally put down by the ethical man. 
There would have been no competition, but the industry of each would 
have been serviceable to all ; nobody being vain and nobody avari- 
cious, there would have been no rivalries ; the struggle for existence 
would have been abolished, and the millennium would have finally set 
in. But it is obvious that this state of things could have been per- 
manent only with a stationary population. Add ten fresh mouths ; 
and as, by the supposition, there was only exactly enough before, 
somebody must go on short rations. The Atlantis society might have 
been a heaven upon earth, the whole nation might have consisted of 
just men, needing no repentance, and yet somebody must tarve. 
Reckless Istar, non-moral Nature, would have riven the social fabric. 
I was once talking with a very eminent physician about the vis medi- 
catriz nature. “ Stuff!” said he ; “ nine times out of ten Nature does 
not want to cure the man ; she wants to put him in his coffin.” And 
Istar-Nature appears to have equally little sympathy with the needs of 
society. “Stuff! she wants nothing but a fair field and free play for 
her darling the strongest.” 

Our Atlantis may be an impossible figment, but the antagonistic 
tendencies which the fable adumbrates have existed in every society 
which was ever established, and, to all appearance, must strive for the 
victory in all that will be. Historians point to the greed and ambi- 
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tion of rulers, to the reckless turbulence of the ruled, to the debasing 
effects of wealth and luxury, and tothe devastating wars which have 
formed a great part of the occupation of mankind, as the causes of the 
decay of states and the foundering of old civilizations, and thereby 
point their story with a moral. No doubt immoral motives of all sorts 
have figured largely among the minor causes of these events. But, 


beneath all this superficial turmoil, lay the deep-seated impulse given - 


by unlimited multiplication. In the swarms of colonies thrown out 
by Phenicia and by old Greece ; in the “ver sacrum” of the Latin 
races ; in the floods of Gauls and of Teutons which burst over the 
frontiers of the old civilization of Europe ; in the swaying to and fro 
of the vast Mongolian hordes in late times, the population problem 
comes to the front in a very visible shape. Nor is it less plainly man- 
ifest in the everlasting agrarian questions of ancient Rome than in the 
Arreoi societies of the Polynesian Islands. 

In the ancient world and in a large part of that in which we now 
live, the practice of infanticide was or is a regular and legal custom ; 
the steady recurrence of famine, pestilence, and war were and are 
normal factors in the struggle for existence, and have served, in a 
gross and brutal fashion, to mitigate the intensity of its chief cause. 

But, in the more advanced civilizations, the progress of private 
and public morality has steadily tended to remove all these checks. 
We declare infanticide murder, and punish it as such ; we decree, not 
quite successfully, that no one shall die of hunger; we regard death 
from preventable causes of other kinds as a sort of constructive mur- 
der, and eliminate pestilence to the best of our ability ; we declaim 
against the curse of war and the wickedness of the military spirit, 
and we are never weary of dilating on the blessedness of peace and the 
innocent beneficence of industry. In their moments of expansion, 
even statesmen and men of business go thus far. The finer spirits 
look to an ideal “civitas Dei”; a state when, every man having 
reached the point of absolute self-negation, and having nothing but 
moral perfection to strive after, peace will truly reign, not merely 
among nations, but among men, and the struggle for existence will be 
at an end. 

Whether human nature is competent, under any circumstances, to 
reach, or even seriously advance toward, this ideal condition, is a 
question which need not be discussed. It will be admitted that man- 
kind has not yet reached this stage by a very long way, and my 
business is with the present. And that which I wish to point out is 
that, so long as the natural man increases and multiplies without re- 
straint, so long will peace and industry not only permit, but they will 
necessitate, a struggle for existence as sharp as any that ever went on 
under the régime of war. If Istar is to reign on the one hand, she 
will demand her human sacrifices on the other. 

Let us look at home. Forseventy years, peace and industry have 
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had their way among us with less interruption and under more favor- 
able conditions than in any other country on the face of the earth. 
The wealth of Cresus was nothing to that which we have accumulated, 
and our prosperity has filled the world with envy. But Nemesis did 
not forget Creesus ; has she forgotten us? 

I think not. There are now thirty-six millions of people in our 
island, and every year considerably more than three hundred thou- 
sand are added to our numbers,* That is to say, about every hun- 
dred seconds, or so, a new claimant to a share in the common stock of 
maintenance presents him or herself among us. At the present time, 
the produce of the soil does not suffice to feed half its population. 
The other moiety has to be supplied with food which must be bought 
from the people of food-producing countries. Thatis to say, we have 
to offer them the things which they want in exchange for the things 
we want. And the things they want and which we can produce better 
than they can are mainly manufactures—industrial products. 

The insolent reproach of the first Napoleon hada very solid foun- 
dation. We not only are, but, under penalty of starvation, we are 
bound to be,a nation of shopkeepers. But other nations:also lie 
under the same necessity of keeping shop, and some of them deal 
inthe same goods as ourselves, Our customers naturally seek to get 
the most and the best in exchange for their produce. If our goods 
are inferior to those of our competitors, there is no ground compatible 
with the sanity of the buyers, which can be alleged, why they should 
not prefer the latter. And, if that result should ever take place on a 
large and general scale, five or six millions of us would soon have 
nothing to eat. We know what the cotton famine was; and we can 
therefore form some notion of what a dearth of customers would be. 

Judged by an ethical standard, nothing can be less satisfactory 
than the position in which we find ourselves. In a real, though in- 
complete, degree we have attained the condition of peace which is the 
main object of social organization ; and it may, for argument’s sake, 
be assumed that we desire nothing but that which is in itself innocent 
and praiseworthy—namely, the enjoyment of the fruits of honest in- 
dustry. And lo! in spite of ourselves, we are in reality engaged in 
an internecine struggle for existence with our presumably no less 
peaceful and well-meaning neighbors. We seek peace and we do not 
ensue it. The moral nature in us asks for no more than is compatible 
with the general good ; the non-moral nature proclaims and acts upon 
that fine old Scottish family motto, “Thou shalt starve ere I want.” 
Let us be under no illusions, then. So long as unlimited multiplica- 
tion goes on, no social organization which has ever been devised, or is 


* These numbers are only approximately accurate. In 1881 our population amounted 
to 35,241,482, exceeding the number in 1871 by 8,396,103. The average annual in- 
erease in the decennial period 1871-1881 is therefore 339,610, The number of minutes 
in a calendar year is 525,600. 
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likely to be devised; no fiddle-faddling with the distribution of 
wealth, will deliver society from the tendency to be destroyed by the 
reproduction within itself, in its intensest form, of that struggle for 
existence, the limitation of which is the object of society. And how- 
ever shocking to the moral sense this eternal competition of man 
against man and of nation against nation may be ; however revolting 
may be the accumulation of misery at the negative pole of society, in 
contrast with that of monstrous wealth at the positive pole ; this state 
of things must abide, and grow continually worse, so long as Istar 
holds her way unchecked. It is the true riddle of the Sphinx ; and 
every nation which does not solve it will sooner or later be devoured 
by the monster itself has generated. 


The practical and pressing question for us just now seems to me to 
be how to gain time. “Time brings counsel,” as the Teutonic proverb 
has it ; and wiser folk among our posterity may see their way out of 
that which at present looks like an impasse. 

It would be folly to entertain any ill-feeling toward those neigh- 
bors and rivals who, like ourselves, are slaves of Istar; but, if some- 
body is to be starved, the modern world has no Oracle of Delphi to 
- which the nations can appeal for an indication of the victim. It is 
open to us to try our fortune; and if we avoid impending fate, there 
will be a certain ground for believing that we are the right people to 
escape. Securus judicat orbis. 

To this end, it is well to look into the necessary conditions of our 
salvation by works. They are two, one plain to all the world and 
hardly needing insistence ; the other seemingly not so plain, since too 
often it has been theoretically and practically left out of sight. The 
obvious condition is that our produce shall be better than that of 
others. There is only one reason why our goods should be preferred 
to those of our rivals—our customers must find them better at the 
price. That means that we must use more knowledge, skill, and in- 
dustry in producing them, without a proportionate increase in the cost 
of production ; and, as the price of labor constitutes a large element 
in that cost, the rate of wages must be restricted within eertain limits. 
, It is perfectly true that cheap production and cheap labor are by no 
means synonymous ; but it is also true that wages can not increase 
beyond a certain proportion without destroying cheapness. . Cheap- 
ness, then, with, as part and parcel of cheapness, a moderate price of 
labor, is essential to our success as competitors in the markets of the 
world. 

The second condition is really quite as plainly indispensable as the 
first, if one thinks seriously about the matter. It is social stability. 
Society is stable when the wants of its members obtain as much satis- 
faction as, life being what it is, common sense and experience show 
may be reasonably expected. Mankind, in general,’ care very little 
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for forms of government or ideal considerations of any sort; and 
nothing really stirs the great multitude of mankind to break with 
custom and incur the manifest perils of revolt except the belief that 
misery in this world or damnation in the next, or both, are threatened 
by the continuance of the state of things in which they have been 
brought up. But when they do attain that conviction, society be- 
comes as unstable as a package of dynamite, and a very small matter 
will produce the explosion which sends it back to the chaos of 
savagery. 

It needs no argument to prove that, when the price of labor sinks 
below a certain point, the worker infallibly falls into that condition 
which the French emphatically call a misére—a word for which I do 
not think there is any exact English equivalent. It is a condition in 
which the food, warmth, and clothing which are necessary for the 
mere maintenance of the functions of the body in their normal state 
can not be obtained ; in which men, women, and children are forced 
to crowd into dens wherein decency is abolished and the most ordinary 
conditions of healthful existence are impossible of attainment; in 
which the pleasures within reach are reduced to bestiality and drunk- 
enness ; in which the pains accumulate at compound interest, in the 
shape of starvation, disease, stunted development, and moral degrada- 
tion ; in which the prospect of even steady and honest industry is a 
life of unsuccessful battling with hunger, rounded by a pauper’s grave. 

That a certain proportion of the members of every great aggrega- 
tion of mankind should constantly tend to establish and populate such 
a Malebolge as this is inevitable, so long as some people are by nature 
idle and vicious, while others are disabled by sickness or accident, or 
thrown upon the world by the death of their bread-winners. So long 
as that proportion is restricted within tolerable limits, it can be dealt 
with ; and, so far as it arises only from such causes, its existence may 
and must be patiently borne. But, when the organization of society, 
instead of mitigating this tendency, tends to continue and. intensify 
it ; when a given social order plainly makes for evil and not for good, 
men naturally enough begin to think it high time to try a fresh ex- 
periment. The animal man, finding that the ethical man has landed 
him in such a slough, resumes his ancient sovereignty and preaches 
anarchy ; which is, substantially, a proposal to reduce the social cos- 
mos to chaos and begin the brute struggle for existence once again. 

Any one who is acquainted with the state of the population of all 
great industrial centers, whether in this or other countries, is aware 


that, amid a large and increasing body of that population, la misére 


reigns supreme. I have no pretensions to the character of a philan- 
thropist, and I have a special horror of all sorts of sentimental rhetoric ; 
I am merely trying to deal with facts, to some extent within my own 
knowledge, and further evidenced by abundant testimony, as a natu- 
ralist ; and I take it to be a mere plain truth that, throughout indus- 
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trial Europe, there is not a single large manufacturing city which is 
free from a vast mass of people whose condition is exactly that de- 
scribed, and from a still greater mass who, living just on the edge of 
the social swamp, are liable to be precipitated into it by any lack of 
demand for their produce. And, with every addition to the popula- 
tion, the multitude already sunk in the pit and the number of the host 
sliding toward it continually increase. 

Argumentation can hardly be needful to make it clear that no so- 
ciety in which the elements of decomposition are thus swiftly and 
surely accumulating can hope to win in the race of industries. 

Intelligence, knowledge, and skill are undoubtedly conditions of 
success ; but of what avail are they likely to be unless they are backed 
up by honesty, energy, good-will, and all the physical and moral fac- 
ulties that go to the making of manhood, and unless they are stimu- 
lated by hope of such reward as men may fairly look to? And what 
dweller in the slough of misére, dwarfed in body and soul, demoral- 
ized, hopeless, can reasonably be expected to possess these qualities ? 

Any full and permanent development of the productive powers of 
an industrial population, then, must be compatible with, and, indeed, 
based upon a social organization which will secure a fair amount of 
physical and moral welfare to that population ; which will make for 
good and not for evil. Natural science and religious enthusiasm rarely 
go hand in hand, but on this matter their concord is complete; and 
the least sympathetic of naturalists can but admire the insight and the 
devotion of such social reformers as the late Lord Shaftesbury, whose 
recently published “Life and Letters” gives a vivid picture of the 
condition of the working classes fifty years ago, and of the pit which 
our industry, ignoring these plain truths, was then digging under its 
own feet. 

There is perhaps no more hopeful sign of progress among us in the 
last half-century than the steadily increasing devotion which has been 
and is directed to measures for promoting physical and moral welfare 
among the poorer classes, Sanitary reformers, like most other reform- 
ers whom I have had the advantage of knowing, seem to need a good 
dose of fanaticism, as a sort of moral coca, to keep them up to the 
mark, and, doubtless, they have made many mistakes ; but that the 
endeavor to improve the condition under which our industrial popula- 
tion live, to amend the drainage of densely peopled streets, to provide 
baths, wash-houses, and gymnasia, to facilitate habits of thrift, to fur- . 
nish some provision for instruction and amusement in public libraries 
and the like, is not only desirable from a philanthropic point of view, 
but an essential condition of safe industrial development, appears to 
me to be indisputable. It is by such means alone, so far as I can see, 
that we can hope to check the constant gravitation of industrial soci- 
ety toward da misére, until the general progress of intelligence and 
morality leads men to grapple with the sources of that tendency. If 
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it is said that the carrying out of such arrangements as those indicated 
must enhance the cost of production, and thus handicap the producer 
in the race of competition, I venture, in the first place, to doubt the 
fact ; but if it be so, it results that industrial society has to face a 
dilemma, either horn of which threatens impalement. 

On the one hand, a population whose labor is sufficiently remu- 
nerated may be physically and morally healthy and socially stable, 
but may fail in industrial competition by reason of the dearness of its 
produce. On the other hand, a population whose labor is insufficiently 
remunerated must become physically and morally unhealthy, and so- 
cially unstable ; and though it may succeed for a while in industrial 
competition, by reason of the cheapness of its produce, it must in the 
end fall, through hideous misery and degradation, to utter ruin. 

Well, if these are the only possible alternatives, let us for ourselves 
and our children choose the former, and, if need be, starve like men. 
Bat I do not believe that a stable society made up of healthy, vigor- 
ous, instructed, and self-ruling people would ever incur serious risk of 
that fate. They are not likely to be troubled with many competitors 
of the same character, and they may be safely trusted to find ways of 
holding their own. 


Assuming that the physical ‘and moral well-being and the stable 
social order, which are the indispensable conditions of permanent in- 
dustrial development, are secured, there remains for consideration the 
means of attaining that knowledge and skill, without which, even then, 
the battle of competition can not be successfully fought. Let us con- 
sider how we stand. A vast system of elementary education has now 
been in operation among us for sixteen years, and has reached all but 
a very small fraction of the population. Ido not think that there is 
any room for doubt that, on the whole, it has worked well, and that 
its indirect no less than its direct benefits have been immense. Bat, 
as might be expected, it exhibits the defects of all our educational 
systems—fashioned as they were to meet the wants of a by-gone con- 
dition of society. There is a wides-pread, and I think well-justified, 
complaint that it has too much to do with books and too little to do 
with things. I am as little disposed as any one can well be to narrow 
early education and to make the primary school a mere annex of the 
shop. And it is not so much in the interests of industry as in that of 
breadth of culture, that I echo the common complaint against the 
bookish and theoretical character of our primary instruction. 

If there were no such things as industrial pursuits, a system of 
education which does nothing for the faculties of observation, which 
trains neither the eye nor the hand, and is compatible with utter :ig- 
norance of the commonest natural truths, might still be reasonably 
regarded as strangely imperfect. And when we consider that the 
instruction and training which are lacking are exactly those which are 
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of most importance for the great mass of our population, the fault 
becomes almost a crime, the more that there is no practical difficulty 
in making good these defects. There really is no reason why drawing 
should not be universally taught, and it is an admirable training for 
both eye and hand. Artists are born, not made; but everybody may 
be taught to draw elevations, plans, and sections ; and pots and pans 
are as good, indeed better, models for this purpose than the Apollo 
Belvedere. The plant is not expensive ; and there is this excellent 
quality about drawing of the kind indicated, that it can be tested al- 
most as easily and severely as arithmetic. Such drawings are either 
right or wrong, and if they are wrong the pupil can be made to see 
that they are wrong. From the industrial point of view, drawing has 
the further merit that there is hardly any trade in which the power 
of drawing is not of daily and honrly utility. In the next place, no 
good reason, except the want of capable teachers, can be assigned why 
elementary notions of science should not be an element in general in- 
struction. In this case, again, no experience or elaborate apparatus 
is necessary. The commonest thing—a candle, a boy’s squirt, a piece 
of chalk—in the hands of a teacher who knows his business may be 
made the starting-points whence children may be led into the regions 
of science as far as their capacity permits, with efficient exercise of 
their observational and reasoning faculties on the read. If object- 
lessons often prove trivial failures, it is not the fault of object-lessons, 
but that of the teacher, who has not found out how much the power 
of teaching a little depends on knowing a great deal, and that thor- 
oughly ; and that he has not made that discovery is not the fault of 
the teachers, but of the detestable system of training them which is 
widely prevalent.* 

As I have said, Ido not regard the proposal to add these to the 
present subjects of universal instruction, as made merely in the in- 
terests of industry. Elementary science and drawing are just as need- 
ful at Eton (where I am happy to say both are now parts of the regu- 
lar course) as in the lowest primary school. But their importance in 
the education of the artisan is enhanced, not merely by the fact that 
the knowledge and skill thus gained—little as they may amount to— 
will still be of practical utility to him ; but further, because they con- 
stitute an introduction to that special training which is commonly 
called “ technical education.” 

I conceive that our wants in this last direction may be grouped 
under four heads : (1) Instruction in the principles of those branches 
of science and of art which are peculiarly applicable to industrial. pur- 
suits, which may be called preliminary scientific education. (2) In- 


* Training in the use of simple tools is no doubt very desirable, on all grounds. 
From the point of view of “culture,” the man whose “ fingers are all thumbs” is but a 
stunted creature. But the practical difficulties in the way of introducing handiwork of 
this kind into elementary schools appear to me to be considerable. 
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struction in the special branches of such applied science and art, as 
technical education proper. (3) Instruction of teachers in both these 
branches. (4) Capacity-catching machinery. 

A great deal has already been done in each of these directions, 
but much remains to be done. If elementary education is amended 
in the way that has been suggested, I think that the school-boards 
will have quite as much on their hands as they are capable of doing 
well. The influences under which the members of these bodies are 
elected do not tend to secure fitness for dealing with scientific or tech- 
nical education ; and it is the less necessary to burden them with an 
uncongenial task as there are other organizations, not only much better 
fitted to do the work, but already actually doing it. 

In the matter of preliminary scientific education, the chief of these 
is the Science and Art Department, which has done more during the 
last quarter of a century for the teaching of elementary science among 
the masses of the people than any organization which exists either in 
this or in any other country. It has become veritably a people’s uni- 
versity, so far as physicai science is concerned. At the foundation of 
our old universities they were freely open to the poorest, but the 
poorest must come to them. In the last quarter of a century, the 
Science and Art Department, by means of its classes spread all over 
the country and open to all, has conveyed instruction to the poorest. 
The University Extension movement shows that our older learned cor- 
porations have discovered the propriety of following suit. 

Technical education, in the strict sense, has become a necessity for 
two reasons. The old apprenticeship system has broken down, partly 
by reason of the changed conditions of industrial life, and partly be- 
cause trades have ceased to be “ crafts,” the traditional secrets whereof 
the master handed down to his apprentices. Invention is constantly 
ehanging the face of our industries, so that “use and wont,” “rule of 
thumb,” and the like, are gradually losing their importance, while that 
knowledge of principles which alone can deal successfully with changed 
conditions is becoming more and more valuable. Socially, the “ mas- 
ter” of four or five apprentices is disappearing in favor of the “ employ- 
er” of forty, or four hundred, or four thousand “hands,” and the odds 
and ends of technical knowledge, formerly picked up in a shop, are 
not, and can not be, supplied in the factory. The instruction formerly 
given by the master must therefore be more than replaced by the sys- 
tematic teaching of the technical school. ' 

Institutions of this kind on varying scales of magnitude and com- 
pleteness, from the splendid edifice set up by the City and Guilds In- 
stitute to the smallest local technical school, to say nothing of classes, 
such as those in technology instituted by the Society of Arts (subse- 
quently taken over by the City Guilds), have been established in vari- 
ous parts of the country, and the movement in favor of their increase 
and multiplication is rapidly growing in breadth and intensity. But 
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there is much difference of opinion as to the best way in which the 
technical instruction, so generally desired, should be given. Two 
courses appear to be practicable: the one is the establishment of 
special technical schools with a systematic and lengthened course of 
instruction demanding the employment of the whole time of the 
pupils. The other is the setting afoot of technical classes, especially 
evening classes, comprising a short series of lessons on some special 
topic, which may be attended by persons already earning wages in 
some branch of trade or commerce. 

There is no doubt that technical schools, on the plan indicated 
under the first head, are extremely costly ; and, so far as the teaching 
of artisans is concerned, it is very commonly objected to them that, 
as the learners do not work under trade conditions, they are apt to 
fall into amateurish habits, which prove of more hindrance than serv- 
ice in the actual business of life. When such schools are attached to 
factories under the direction of an employer who desires to train up a 
supply of intelligent workmen, of course this objection does not apply; 
nor can the usefulness of such schools for the training of future em- 
ployers and for the higher grade of the employed be doubtful ; but 
they are clearly out of the reach of the great mass of the people, who 
have to earn their bread as soon as possible. We must therefore look 
to the classes, and especially to the evening classes, as the great in- 
strument for the technical education of the artisan. The utility of 
such classes has now been placed beyond all doubt ; the only question 
which remains is to find the ways and means of extending them. 

We are here, as in all other questions of social organization, met 
by two diametrically opposed views. On the one hand, the methods 
pursued in foreign countries are held up as our example. The state 
is exhorted to take the matter in hand, and establish a great system 
of technical education. On the other hand, many economists of the 
individualist school exhaust the resources of language in condemning 
and repudiating, not merely the interference of the general govern- 
ment in such matters, but the application of a farthing of the funds 
raised by local taxation to these purposes. I entertain a strong con- 
viction that, in this country, at any rate, the state had much better 
leave purely technical and trade instruction alone. But, although 
my personal leanings are decidedly toward the individualists, I have 
arrived at that conclusion on merely practical grounds. In fact, my 
mdividualism is rather of a sentimental sort, and I sometimes think I 
should be stronger in the faith if it were less vehemently advocated.* 
I am unable to see that civil society is anything but a corporation 
established for a moral object—namely, the good of its members— 


* In what follows I am only repeating and emphasizing opinions which I expressed, 
seventeen years ago, in an address to the members of the Midland Institute (republished 
in “ Critiques and Addresses” in 1873). I have seen no reason to modify them, notwith- 


standing high authority on the other side. 
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and therefore that it may take such measures as seem fitting for 
the attainment of that which the general voice decides to be the gen- 
eral good. That the suffrage of the majority is by no means a scien- 
tific test of social good and evil is unfortunately too true; but, in 
practice, it is the only test we can apply, and the refusal to abide by 
it means anarchy. The purest despotism that ever existed is as much 
based upon that will of the majority (which is usually submission to 
the will of a small minority) as the freest republic. Law is the ex- 
pression of the opinion of the majority, and it is law, and not mere 
opinion, because the many are strong enough to enforce it. 

I am as strongly convinced as the most pronounced individualist 
can be, that it is desirable that every man should be free to act in 
every way which does not limit the corresponding freedom of his 
fellow-man. But I fail to. connect that great induction of sociology 
with the practical corollary which is frequently drawn from it ; that 
the state—that is, the people in its corporate capacity—has no busi- 
ness to meddle with anything but the administration of justice and 
external defense. 

It appears to me that the amount of freedom which incorporate 
society may fitly leave to its members is not a fixed quantity, to be 
determined a priori by deduction from the fiction called “natural 
rights” ; but that it must be determined by, and vary with, circum- 
stances. 

I conceive it to be demonstrable that the higher and the more com- 
plex the organization of the social body, the more closely is the life of 
each member bound up with that of the whole ; and the larger becomes 
the category of acts which cease to be merely self-regarding, and which 
interfere with the freedom of others more or less seriously. 

If a squatter, living ten miles away from any neighbor, chooses to 
burn his house down to get rid of vermin, there may be no necessity 
(in the absence of insurance-offices) that the law should interfere with 
his freedom of action. His act can hurt nobody but himself ; but if 
the dweller in a street chooses to do the same thing, the state very 
properly makes such a proceeding a crime, and punishes it as such. 
He does meddle with his neighbor’s freedom, and that seriously. So 
it might, perhaps, be a tenable doctrine that it would be needless, and 
even tyrannous, to make education compulsory in a sparse agricultural 
population, living in abundance on the produce of its own soil; but, in 
a densely populated manufacturing country, struggling for existence 
with competitors, every ignorant person tends to become a burden 
upon, and, so far, an infringer of the liberty of, his fellows, and an 
obstacle to their success. 

Under such circumstances an education rate is, in fact, a war-tax, 
levied for purposes of defense. 

That state action always has been more or less misdirected, and 
always will be so, is, I believe, perfectly true. But I am not aware 
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that it is more true of the action of men in their corporate capacity 
than it is of the doings of individuals. The wisest and most dispas- 
sionate man in existence, merely wishing to go from one stile in a field 
to the opposite, will not walk quite straight—he is always going a little 
wrong, and always correcting himself ; and I can only congratulate the 
individualist who is able to say that his general course of life has been 
of a less undulating character. To abolish state action, because its 
direction is never more than approximately correct, appears to me to 
be much the same thing as abolishing the man at the wheel altogether, 
because, do what he will, the ship yaws more or less. ‘“ Why should 
I be robbed of my property to pay for teaching another man’s chil- 
dren ?” is an individualist question, which is not unfrequently put as 
if it settled the whole business. Perhaps it does, but I find difficulties 
in seeing why it should. The parish in which I live makes me pay my 
share for the paving and lighting of a great many streets that I never 
pass through ; and I might plead that I am robbed to smooth the way 
and lighten the darkness of other people. But I am afraid the paro- 
chial authorities would not let me off on this plea ; and I must confess 
I do not see why they should. 

I can not speak of my own knowledge, but I have every reason to 
believe that I came into this world a small reddish person, certainly 
without a gold spoon in my mouth, and in fact with no discernible ab- 
stract or concrete “rights” or property of any description. If a foot 
was not, at once, set upon me as a squalling nuisance, it was either the 
natural affection of those about me, which I certainly had done noth- 
ing to deserve, or the fear of the law which, ages before my birth, was 
painfully built up by the society into which I intruded, that prevented 
that catastrophe. If I was nourished, cared for, taught, saved from 
the vagabondage of a wastrel, I certainly am not aware that I did any- 
thing to deserve those advantages. And, if I possess anything now, it 
strikes me that, though I may have fairly earned my day’s wages for 
my day’s work, and may justly call them my property—yet, without 
that organization of society, created out of the toil and blood of long 
generations before my time, I should probably have had nothing but a 
flint axe and an indifferent hut to call my own ; and even those would 
be mine only so long as no stronger savage came my way. 

So that if society, having—quite gratuitousl y—done all these things 
for me, asks me in turn to do something toward its preservation—even 
if that something is to contribute to the teaching of other men’s chil- 
dren—I really, in spite of all my individualist leanings, feel rather’ 
ashamed to say no. And if I were not ashamed, I can not say that 
I think that society would be dealing unjustly with me in converting 
the moral obligation into a legal one. There is a manifest unfairness 
in letting all the burden be borne by the willing horse. 

It does not appear to me, then, that there is any valid objection 
to taxation for purposes of education ; but, in the case of technical 
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schools and classes, I think it is practically expedient that such taxa- 
tion should be local. Our industrial population accumulates in par- 
ticular towns and districts ; these districts are those which immedi- 
ately profit by technical education ; and it is only in them that we 
can find the men practically engaged in industries, among whom some 
may reasonably be expected to be competent judges of that which is 
wanted, and of the best means of meeting the want. 

In my belief, all methods of technical training are at present tenta- 
tive, and, to be successful, each must be adapted to the special pecul- 
iarities of its locality. This is a case in which we want twenty years ; 
not of “strong government,” but of cheerful and hopeful blundering ; 
and we may be thankful if we get things straight in that time. 

The principle of the bill introduced, but dropped, by the Govern- 
ment last session, appears to me to be wise, and some of the objections 
to it I think are due to a misunderstanding. The bill proposed in sub- 
stance to allow localities to tax themselves for purposes of technical 
education—on the condition that any scheme for such purpose should 
be submitted to the Science and Art Department, and declared by that 
department to be in accordance with the intention of the legislature. 

A ery was raised that the bill proposed to throw technical education 
into the hands of the Science and Art Department. But, in reality, 
no power of initiation, nor even of meddling with details, was given to 
that department—the sole function of which was to decide whether 
any plan proposed did or did not come within the limits of “technical 
education.” The necessity for such control, somewhere, is obvious. 
No legislature, certainly not ours, is likely to grant the power of self- 
taxation without setting limits to that power in some way; and it 
would neither have been practicable to devise a legal definition of 
technical education, nor commendable to leave the question to the 
Auditor-General to be fought out in the law courts. The only alterna- 
tive was to leave the decision to an appropriate state authority. If it 
is asked, What is the need of such control if the people of the localities 
are the best judges? the obvious reply is that there are localities and 
localities, and that while Manchester, or Liverpool, or Birmingham, or 
Glasgow, might, perhaps, be safely left to do as they thought fit, 
smaller towns, in which there is less certainty of full discussion by 
competent people of different ways of thinking, might easily fall a prey 
to crotcheteers. 

Supposing our intermediate science-teaching and our technical 
schools and classes are established, there is yet a third need to be sup- 
plied, and that is the want of good teachers. And it is necessary not 
only to get them, but to keep them when you have got them. 

It is impossible to insist too strongly upon the fact that efficient 
teachers of science and of technology are not to be made by the pro- 
cesses in vogue at ordinary training colleges. The memory loaded 
with mere book-work is not the thing wanted—is, in fact, rather worse 
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than useless—in the teacher of scientific subjects. It is absolutely 
essential that his mind should be full of knowledge and not of mere 
learning, and that what he knows should have been learned in the 
laboratory rather than in the library. There are happily already, both 
in London and in the provinces, various places in which such training 
is to be had, and the main thing at present is to make it in the first 
place accessible, and in the next indispensable, to those who under- 
take the business of teaching. But when the well-trained men are 
supplied, it must be recollected that the profession of teacher is not a 
very lucrative or otherwise tempting one, and that it may be advisa- 
ble to offer special inducements to good men to remain in it. These, 
however, are questions of detail into which it is unnecessary to enter 
further. 

Last, but not least, comes the question of providing the machinery 
for enabling those who are by nature specially qualified to undertake 
the higher branches of industrial work, to reach the position in which 
they may render that service to the community. If all our educational 
expenditure did nothing but pick one man of scientific or inventive 
genius, each year, from amid the hewers of wood and drawers of 
water, and give him the chance of making the best of his inborn fac- 
ulties, it would be a very good investment. If there is one such child 
among the hundreds of thousands of our annual increase, it would be 
worth any money to drag him either from the slough of misery or 
from the hot-bed of wealth, and teach him to devote himself to the 
service of his people. Here, again, we have made a beginning with 
our scholarships and the like, and need only follow in the tracks al- 
ready worn. 

The programme of industrial development briefly set forth in the 
preceding pages is not what Kant calls a “ Hirngespinnst,” a cobweb 
spun in the brain of a Utopian philosopher. More or less of it has 
taken bodily shape in many parts of the country, and there are towns 
of no great size or wealth in the manufacturing districts (Keighley, 
for example) in which almost the whole of it has, for some time, been 
carried out so far as the means at the disposal of the energetic and 
public-spirited men who have taken the matter in hand, permitted. 
The thing can be done ; I have endeavored to show good grounds for 
the belief that it must be done, and that speedily, if we wish to hold 
our own in the war of industry. I doubt not that it will be done, 
whenever its absolute necessity becomes as apparent to all those who 


are absorbed in the actual business of industrial life as it is to some of - 


the lookers-on.— Nineteenth Century. 
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Tae Bishop of Manchester remarked, in a sermon, during the meeting of 
the British Association in that city, that science had led Christians to discover 
how very gravely the New Testament had been misrepresented by the popular 
Christianity, and it had revolutionized the study of the Word of God. 
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FORMS AND FAILURES OF THE LAW. 
By PHILIP SNYDER. 


“pene law’s delay has long been a theme for comment, gibe, criticism, — 
and denunciation, Even lawyers and judges discuss it occasion- 
ally, in published papers and orations at bar association meetings, but 
with no radical results. The abuse goes on, and doubtless will until 
those who suffer from it, the people, take the matter in their own 
hands and move for redress, They are thoroughly satisfied as to its 
necessity, but what is most wanted is leadership. Able and unselfish 
lawyers, if such can be found for it, would here find a promising field 
for honorable fame. But if there are none to volunteer, the reform 
will go on without them, and will not stop with the law’s delays alone, 
which are trifling in comparison with the work that needs to be done. 

Judge William L. Learned, of the New York State Supreme Court, 
in a paper on “ The Law’s Delays,” makes an admission of striking 
significance. He says: “In most things we move more rapidly than 
former generations did. We travel faster; we send messages across 
the ocean in a few minutes ; we transact business of large amounts in 
a short time ; but when we come to our litigations we find the reproach 
of the law’s delays still existing. We have done very little to. remedy 
this great wrong; indeed, it is doubtful whether in this matter we 
have not gone backward. Lords Kenyon and Ellenborough tried cases 
at the rate of twenty-five a day. The very last day that Lord Ellen- 
borough sat at Guildhall, when he was laboring under great infirmity 


’ and weakness, he tried seventeen defended cases.” A trial now of 


seventeen cases a day, even by an able-bodied judge, would probably 
alarm the bar and result in an early retirement of the judge (if holding 
place by election), for the reason that his dispatch of business would 
lessen the emoluments of the lawyers. But the main concession is 
that while there is advancement in every other field of human effort, 
in law alone are we at a standstill, or are retrograding! A few credit- 
able changes in procedures have been introduced after prolonged and 
tedious opposition, such as that an accused party may testify in his 
own behalf, or that a wife may testify for or against her husband ; 
but in the main we have the same forms and ceremonies that came 
into use five centuries or more ago, the same mass of verbiage in legal 
forms that confuse and perplex, and convey no idea of anything in 
particular except vacuity. Let a man of ordinary intelligence read a 
formal indictment for murder, and then ask him to tell what are the 
ideas expressed, and he can hardly do it with more clearness than if 
written in Greek or Chaldaic. Take the concluding paragraph of a 
warranty deed in common use, and we have one hundred and sixty- 
two words of idiotic verbiage that not one man in a hundred can un- 
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derstand except by hard study and risk of brain-fever, and even lawyers, 
judges, and conveyancers must judge of it by its conformity to pre- 
scribed legal forms rather than through any warrant of title conveyed 
by it. But though every man not a lawyer abhors such a jumble of 
words, it remains as part of the machinery by which real estate is 
transferred, and any proposition in a State Legislature to abolish such 
a form and substitute something clear, short, and explicit, would call 
out the active opposition of not only every lawyer in the body—which 
is usually two thirds of all the members—but also of, substantially, 
every lawyer and court officer in the State, as well as every legal 
printer and dealer in legal stationery, for the reason urged by Deme- 
trius in Acts xix, 25, “ By this craft we have our wealth.” And this 
evidently is the one controlling, all-powerful influence which stands in 
the way of legal reforms, and will until the people combine and over- 
throw it. 

It is not the law’s delays, then, which by any means constitute its 
one great offense. That is but an incident of a system which needs 
reform from top to bottom. The lawyer has, seemingly, settled down 
to the conviction that his “best hold” for a fortune is to oppose radi- 
cal changes, at least until some substitute as profitable is within reach. 
He may not be opposed to reforms in the abstract, but a reform that 
is to cost perhaps thousands a year at first, though it may be of 
immense benefit to clients, is not to his liking. That is his con- 
servatism. Perhaps morally it is not unlike that of others whose 
vocations have been abolished through great modern inventions— 
the use of steam, electricity, etc.—but if so, the peculiar tactics of 


the legal fraternity have defeated nearly all propositions for legal . 


reforms, and thus justified the statement of Judge Learned already 
quoted. The lawyers forget that in other callings nothing has been 
lost in the aggregate to anybody by reforms that facilitate business, 
as new inventions create new industries requiring a higher grade of 
intelligence ; and that business is always sure to develop in propor- 
tion to the facilities for its rapid, safe, and cheap dispatch. None 
smile sooner than they at the occasional outbreaks, even yet, of igno- 
rant laborers against new inventions, on the ground that such changes 
drive them to starvation. They know, if laborers do not, that 
machinery only changes the form and method of industry without 
abolishing it, and hence it would be well to consider if this principle 
would not apply also to a reformed system of law procedure which 


would secure justice speedily instead of defeating it through delays 


that extend through generations, with little benefit to anybody 
but lawyers. It certainly prejudices the community against the 
legal profession, and impels many tempted into litigation to keep 
aloof, and often to bear their wrongs at great loss rather than risk 
further losses by employing lawyers who have no interest in any 
case except to extract fees or reputations from it. But if we had 
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a system of deciding law questions speedily and cheaply it might 
lead to a greater volume of business, promote the ends of justice far 
better, and elevate the profession immeasurably in public esteem. 
Even if the reforms would dispense with one half or two thirds of 
all the lawyers, and who may be said to be non-producers of public 
wealth, it would not be a reform that really high-minded and con- 
scientious lawyers need regret. A country like ours should not toler- 
ate any parasitic classes ; and, once rid of all the useless lawyers, the 
reform would make some other classes useful whose presence now is 
detrimental to the public good. 

Let us look at some of the changes for which public sentiment 
seems ready, and which would certainly be inaugurated soon if a 
liberal-minded bench and the more honorable members of the bar 
were to sanction them. They are noted here, not so much in the 
order of their importance, as in the order in which they come to 
mind. 

First, the jury system. There is wide-spread dissatisfaction with 
it, especially as to capital cases, or where heavy punishment is in- 
volved. In important civil cases where great interests are at stake, 
it is also regarded very much as a failure, leading nearly as often to 
the miscarriage of justice as otherwise. The traditions that require 
unanimous verdicts are antiquated and unworthy of serious considera- 
tion. Why should twelve men, totally untrained in the examination 
of legal questions or evidence, be expected to agree, in the face of a 
mass of contradictory evidence, and after listening for hours, or 
even days and weeks, to the arguments of counsel skilled in making 
the worse appear the better reasoning, and withont a scrap of written 
or printed testimony before them? ‘Two witnesses to the same trans- 
action can rarely agree as to details, and yet a jury of twelve men, 
some of them very ignorant, are required to agree, or else the case, in 
all its dreary length and breadth, must be tried again before twelve 
other men equally unfit, or be abandoned. If they do not agree on 
the first ballot, they are kept in confinement until the strongest-willed 
can conquer the rest, or until their natural desire for a discharge 
impels them to agree, whether the verdict represents their real con- 
victions or not. It is right that, in capital cases at least, there should 
be a heavy preponderance, but to require unanimity is absurd, and 
often defeats justice. If eight or nine men out of twelve can agree 
that a prisoner is guilty, it should be sufficient, especially while all 
the chances for appeals and pardons remain. Were the verdict a 
finality, it would be different ; but no convicted murderer with money 
at’ his command ever thinks of submitting at once to an adverse ver- 
dict. The criminal laws seem specially contrived to shield notorious 
villains from swift punishment ; and the “able counsel,” no matter 
what his case, keeps up the fight until every resource for delay or 
escape is exhausted. 
VOL, XXxI1.—48 
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The one vicious principle at the base of litigation, at least in 
criminal cases, and which overshadows all others, is that the profes- 
sional advocate is generally oblivious to all the claims of abstract 
justice, or that there is any obligation resting on him to protect the 
community. It is his client who is to be sustained, right or wrong, 
and the claims of justice or of the public receive no consideration. 
He is educated to this idea in the law-school, and, becoming a rule of 
action, it makes the lawyer, comparatively, a narrow man, and one of 
the most unfit of all men—of equal education—to trust on questions 
involving the great interests of society, hence especially unfit to be a 
law-maker. This allegation will surprise some, but it need not when 
we remember that it is quite as much the lawyer’s business to impair 
or destroy the force of a good law as to sustain it. He labors to find 
defects in the law, or to boldly mislead courts and juries so as to 
secure wrong interpretations of law, and thus by assurance and false 
logic screening his client against its just intent. To make legislators 
out of such men is poor policy, because ill-digested, obscure, contra- 
dictory statutes grind out grists for the lawyers’ mills, and the man 
educated to look out for nobody but himself is reasonably sure not to 
neglect such an opportunity to promote litigation. 

This disposition to thwart justice on occasion suggests another 
reform. If judges are really “learned in the law,” as they should be, 
why are lawyers needed at all as advocates pro or con in the trial of 
ordinary jury cases? Why not make it the business of the judge to 
examine the witnesses and bring out all the facts? It is the facts as 
they bear on the case which are wanted, and not that version of them 
which the paid advocates wish presented. They have no wish and no 
intention to bring out the truth except as it assists their own side ; 
they desire, indeed, to suppress it when possible, which is their aim in 
the bullying and browbeating of timid witnesses: hence the judge, 
who is sworn to impartiality, and has no interest in concealing any- 
thing, is a far better man to examine the witnesses. If this would 
overwork him, let him have assistants, or let the court be composed of 
several judges. The taking of testimony would then be more rapid, 
because there would be no lawyers’ wordy wrangles to cause delay 
and weary the jury ; and, when concluded, the presiding judge would 
not, in making his charge, be obliged to warn the jury against a mass 
of irrelevant testimony. In order to guard against possible errors by 
the court and secure a review by a higher court on really important 
points, counsel for each side might be present to watch, take excep- 
tions, and secure a review under certain limitations ; but a careful 
judge would rarely make mistakes that needed review. Besides, 
appeals or reviews should be greatly limited. Judge Learned, in his 
article, shows their abuse and evils very clearly, and also points out 
that they do little toward securing exact justice. ‘ When the end is 
reached,” he says, “it is an end only because it can go no further, and 
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not that the last of a dozen or twenty trials is infallible.” The long 
delays, extending sometimes through several generations, do more to 
impede justice and bring odium on law and lawyer than any right 
decision at the final end can neutralize. It has become, in the main, 
a contest of the longest purse, and that even-handed justice should 
suppress. And this would have happened long ago but for the 
lawyers. 

The requirements of present laws which authorize the exclusion 
from juries of persons who may have formed an opinion of the case 
from newspaper reports is another absurdity. Few well-balanced men 
would be influenced in a verdict by what they had read or heard be- 
fore the trial. In some cases it would assist them in the examination 
of witnesses, for that should be part of the duty. of every intelligent 
juror. What is wanted of a juryman is not original ignorance of the 
case, but that cast of mind to give a verdict on the evidence presented 
on the trial—not as presented in the newspapers. To do otherwise is 
to restrict the choice of jurors to the most ignorant men instead of 
the most intelligent, and to that are undoubtedly due the many mon- 
strous verdicts which disgrace our jurisprudence. Men who do not 
think, or read, or study, are exactly the sort of men to be led astray 
by glib-tongued lawyers, and made to forget the evidence and even to 
disregard the judge’s cool analysis of it. It is difficult enough for 
twelve men of fair intelligence to reach a unanimous conclusion as 
trials are conducted ; but for twelve ignorant men to do justice is 
plainly absurd. The fact is recognized among laymen, but lawyers 
are satisfied and ready to oppose change. The public see the wrong ; 
but while the great majority of thinking people favor a thorough re- 
form, there is in some minds a superstitious fear of attempting any- 
thing radical so long as eminent judges or lawyers stand aloof or shake 
their heads as if it were a sacrilege to uproot those hoary legal abuses 
and stupidities inherited from the feudal ages. Though bad enough, 
some of them argue that “we might get something worse,” and one 
journalist goes so far as to claim that we should be satisfied with the 
legal status because courts of law are better, with all their imperfec- 
tions, than to settle disputes by arms, as was the course under tribal 
and barbaric rule ! 

But besides reforming the jury system by broadening the field of 
selection and by accepting in many cases a verdict of two thirds or 
three fourths, it may be reformed also as to certain cases by dispens- 
ing with it entirely, at least in its present form. Why not have 
trained men for jurors as well as for judges? Why is it supposed 
that twelve men drawn at random, ignorant of law, and unused to 
weighing evidence, will reach a just decision better than one, three, or 
five men educated to and experienced in such work? If some sort of 
training and adaptation are necessary in most other pursuits, why are 
they not in the difficult work of dispensing justice? In certain cases 
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the decision might very properly be left to the judge, who, if he 
chooses now, can, to a certain extent, control the jury. But—on ac- 
count probably of the jealousy of lawyers—the tendency in recent 
years has been for the court to express no opinion, but to “instruct” 
the jury in a way to throw them still more on their own resources by 
pointing out that, if they think so-and-so, then their verdict must be 
so-and-thus ; while if they think the evidence warrants a so-and-thus 
conclusion, then the verdict must be so-and-so! If the court shows a 
leaning, and charges in accordance, exceptions are taken, and on an ap- 
peal a new trial may be granted, usually with an advantage to one 
side, particularly in criminal cases. Time dims the edge of one witness’s 
memory, while others may die, or run away, or may come into court 
with revised testimony, and a case very clear if tried early loses much 
of its clearness and perhaps some of the witnesses five years after 
date. Lawyers know this, and in desperate cases count always on the 
gains of delay. It is an outrage on justice which the people privately 
anathematize. But what can be done against “the majesty of the 
law” when lawyers wink at and support the rotten system? Even 
the judges are silent, and when they do speak it is not to denounce the 
foundation of abuses of the legal profession. In cases where judges 
hold office for life, one would expect them to be really independent of 
bar influences, and ready to lead in the great reforms needed. But, 
having been lawyers before they were judges, it seems too much to 
expect that they will rise above bar influences, and hence,.as we get 
little aid from them, it will be left for the people themselves to attach 
as many modern improvements to jurisprudence as mark our advance 
in other callings. 

Many minor abuses can be mentioned which ought to be easily re- 
formed.. One very gross one is the forcible detention of innocent 
witnesses of 4 crime. A person far from home, and a stranger, can be 
imprisoned indefinitely to secure the “ends of justice” in case bail 
can not be given for attendance at the trial. There is no law to take 
the testimony of such a witness and discharge him, but legal conserv- 
atism requires that he shall “confront” the accused in open court. 
It is right that this should be done when it does not in itself become 
a punishment of the innocent, but the bearing of a witness in court 
has no such value as justifies an outrage on his rights. The testimony 
might be quickly taken verbatim, followed by a cross-examination, 
with notes as to the witness’s “ bearing,” and he then be left to go 
his way. As to his credibility, that could usually be ascertained at — 
his residence, and his testimony could then be submitted for what it 
was worth. This would entail little or no hardship on anybody, and 
generally would promote the ends of justice quite as well as now. 
Sometimes, as in an instance in New York in 1885, a crime is com- 
mitted against a respectable woman, and on making complaint against 
her ravisher she is imprisoned with thieves and prostitutes to insure 
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her presence at the trial, while the miscreant who assailed her, being 
widely known among politicians and saloon Aabitués, remains at large 
on bail! Such proceedings subvert or discourage justice, but a reform 
involves so much disturbance of conservatism that a quarter of a cent- 
ury may elapse before it is favored by lawyers. 

Abuses in the examination of witnesses often crop out, which tend 
to discourage litigation and interfere with justice. A lawyer with a 
bad case, but ambitious to maintain or make a reputation, is quite cer- 
tain to make the cross-examination of witnesses a terror to any per- 
son whom browbeating or insults can throw off his balance. Judges 
might reform this, but, as in most other law proceedings, the attorney 
is allowed a latitude out of all reason. A favorite way to confuse a 
witness is to insist on categorical answers to questions ingeniously 
framed to reflect on his consistency, and, when any attempt is made at 
explanation or qualification, to suppress it by bullying ard threats. 
Any man of much observation knows that “the truth, the whole truth, 
and nothing but the truth,” can not be always told by answering 
“yes” or “no,” and for this reason witnesses have a moral right to 
explain or qualify ; but the average lawyer has no regard for that, 
if a qualified answer is likely to injure his case. The truth is often 
the last thing he wants, and if he can confuse, or worry, or bully the 
witness so as to throw doubts on his testimony, it harmonizes with Ais 
ideas of “the ends of justice.” The courts are censurable for allow- 
ing this abuse, and it is a pity that there is no appellate or impeach- 
ment court to take special cognizance of such offenses, and to punish 
both judge and lawyer when such outrages are consummated. In 
other cases the character of respectable witnesses is outrageously 
attacked in summing up, and trifling, youthful, almost forgotten in- 
discretions magnified out of all proportion to their importance in 
order to throw discredit on testimony which can not otherwise be 
assailed. 

It need not be said that crime is rarely punished in proportion to 
its seriousness, nor that this matter is almost invariably governed by 
the amount of capital controlled by the criminal for defense, And yet 
the legal profession, which on occasion has so much to say of its 
services and its high character, never treats this as a reproach. Proba- 
bly not one lawyer in a thousand thinks it disreputable to defend the 
most infamous swindler, defaulter, or bank-robber for pay, thus sharing 
with him in the avails of his robberies. The well-known fact that the 
late William M. Tweed was a robber on a colossal scale did not deter 
“eminent counsel” from defending him persistently until, owing to 
some informality, his release was ordered by the highest State court. 
Nobody questioned his guilt, but the conditions of the law are such 
that an error which did not affect the question of guilt at all was 
enough to set aside years of costly litigation, and to liberate a,smooth- 
mannered villain whose incarceration for the rest of his worthless life 
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would not have atoned for his demoralizing career.* And still, what 
lawyer has been moved by such a defeat of justice as to make any 
attempt to protect the community against a repetition? Why should 
any court be empowered to turn loose a notorious robber simply because 
a single step in the proceedings against him was erroneous though not 
affecting the question of guilt? A departure from strict rules in 
election matters is not allowed to affect the result, provided the voter’s 
intent is carried out ; and most men of sense will say that technical 
errors at a trial ought not to vitiate the proceedings, provided no injus- 
tice is done. But as long as the lawyer thinks his duty is alone to the 
client who pays him, and nothing to the public, this debasement of 
honor and judicial functions will go on. 

When a criminal has neither money nor political influence, justice 
is sometimes swift enough. A New York daily some time ago reported 
that a common thief, who had snatched a scarf-pin worth a dollar, was 
“ railroaded ” through court in a few days and sentenced to five years 
in the penitentiary, while a saloon-keeper went free who “had been 
arrested eighteen times in two years on charges of beating, assaulting, 
and robbing women.” But the latter, it was expressly stated, had 
“political influence,” and boasted that he had “a pull” on the courts 
which would always shield him. Perhaps this was exaggerated ; but 
no observant man can doubt that justice must often fail when the 
bench is occupied by active associates of leading politicians. The 
method is not openly to defend and set at liberty, but to rail at and 
stigmatize witnesses as “ informers,” to discredit their testimony, make 
postponements, discharge for alleged informalities, or put over the 
trial from court to court until public interest is lost, and then to per- 
manently “pigeon-hole” the charges or enter a “nol. prus.” This 
is comparatively easy in communities where certain outlawed immo- 
ralities are supported by local public sentiment, such as gambling, 
lotteries, horse-racing, betting on elections, unlicensed liquor-selling, 
drunkenness, prostitution, prize-fighting, Sabbath desecration, etc. 
These can not be made legal, because the State is greater than the city, 
but local sentiment is usually powerful enough to control the courts, 
and through them to make the Jaws a nullity. But with a powerful 
bar bent on the administration of justice, and not conniving at nor lead- 
ing in opposition to good laws, this could hardly happen. Hence it is 
not very wide of the mark to say that lawyers as a class do not take a 
deep interest in abstract justice, or that they are prominent in agita- 
tions for moral reforms. Their training and traditions are against it, 
perhaps because litigation offers its best rewards in communities where 
morality and justice are not much recognized—at least until vigilance 


* When released from the penitentiary, Tweed was held in bail, to the amount of 
$3,000,000, in pending civil suits, and, unable to furnish this, was committed to Ludlow 
Street Jail. A few months later he escaped, but, after hiding about a year, was brought 
back to the jail, and died there in April, 1878.—Ebrror. 
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committees and Judge Lynch supplant the regular courts, That is 
the natural outcome for any locality where the lawyer, and especially 
the able criminal lawyer, achieves his highest successes. Lynch law 
dwarfs immensely the lawyer’s importance, and while it is a dangerous 
remedy for legal evils, it is well to remember that it is best avoided by 
such an administration of the law as not only gives the criminal a fair 
chance, but in addition protects society. 

It may be charged that a general feeling of hostility to criminal 
lawyers would make it easy for real criminals to involve the innocent 
in trouble. This is to be considered ; but the history of judicial pro- 
ceedings in recent years rarely shows that persons leading lives of prob- 
ity, faithful to every duty of the good citizen, are often arraigned at 
the bar of justice. In general, under a free government, those charged 
with great crimes are guilty, and their swift conviction and punishment 
are demanded by every interest of society. In other cases suspicion 
may be due to bad habits and bad company, and when this class of 
people are charged with crimes they have themselves mainly to blame. 
What is wanted is swift punishment for real transgressors, and that 
our present system of criminal jurisprudence does not bring. The 
safeguards provided for the innocent are perverted to the use of the 
guilty by lawyers who foolishly imagine that their own interests will 
be promoted through the defeat of justice, forgetful that reactions 
must come when public interests are persistently disregarded. 

A reform of great value to the State would be the education and 
training of judges at public expense, instead of taking them, as now, 
from among practicing lawyers. We have a National Military Acad- 
emy and a National Naval School from which to obtain officers for 
the army and navy, though only at long intervals and in great emer- 
gencies is there any serious need of them ; but the administration of 
justice, which is an every-day need, is left pretty much to chance. 
The lower courts, those presided over by justices of the peace in the 
rural districts, as well as the lower grade of city courts, are usually 
held by petty local politicians, without, generally, any pretense to legal 
knowledge except such as they obtain from certain printed forms pre- 
scribed for them, and whenever an important case is tried by them it 
is of course appealed. It should be said, however, that in spite of 
many drawbacks, these petty courts—in the country at least—dispose 
satisfactorily of a great deal of litigation without a tithe of the cost, 
delay, and parade of the higher courts, which are invariably presided 
over by lawyers sitting during regular terms, and where justice is 
balked at nearly every step by the various arts—impossible for a lay- 
man to catalogue—so familiar to lawyers, and with which the judges, 
from-their education and long and close association with lawyers, very 
earnestly sympathize. If the United States, or each State, had a school 
for the education of judges in which the course of study, in addition to 
a knowledge of the principles of law, aimed to fit the pupils to admin- 
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ister justice without much regard to mere technicalities or legal hair- 
splitting, and which kept in view, first and foremost, that the courts 
were for the benefit of the people at large, and not to furnish a living 
for lawyers, the gain to justice would be something akin to what mod- 
ern inventions have given us in contrast with the methods of former 
generations. From the graduates of these schools our judges should 
be appointed to serve during good behavior, with promotions regulated 
according to ability in the discharge of duty, and seniority of service 
where otherwise there was equality, such considerations to rule as 
would secure the best service. The details for such a school, and for 
selections from its alumni, could be readily worked out, but are un- 
necessary here. The gradations of courts, after the system was once 
inaugurated, would give the new graduates the necessary experience 
from the lower courts up, and would bring into the service a class of 
judges who, owing nothing to the lawyers, would not be influenced by 
them in any schemes for delaying or defeating justice, or in allowing 
them enormous fees because great sums were at stake. These judges 
should take the place of lawyers to a certain extent in examining wit- 
nesses, so a8 to draw out the whole truth and only the truth, instead 
of only such parts of it as suit the ex-parte counselors. As long as 
the lawyer was an aid to the court he might be tolerated and encour- 
aged, but when he proved an obstruction the mandate of the court 
should remind him of his true work and keep him in line with it. Such 
a system would greatly discourage the unscrupulous and “ bumptious ” 
lawyer, of course, because it would dwarf his importance ; but if justice 
can be so administered as to do without him, and to turn his talents 
into more useful channels—for instance, the mechanic arts, agriculture, 
auctioneering, mining, cattle-driving, etc.—who will complain? Every 
new invention cripples or overturns some vested interest to promote 
something better ; and if, after centuries of long-suffering and forbear- 
ance, the grip of the lawyer class can be shaken off and justice admin- 
istered with speed, regularity, and exactness, and at a great reduction 
in cost, it would be a consummation worth other centuries of effort, 
and be the best token of an advancing civilization. 

Another much-needed reform is to sweep away the useless verbiage 
that now so greatly encumbers law papers and makes them legal ter- 
rors. The reader will best appreciate this suggestion by trying to 
“digest” the clause of a warranty deed following the names of the 
parties, and which assumes to state the purpose of the document, 
thus : 

“ {Vitnesseth, That the said party of the first part, for and in con- 
sideration of the sum of —— dollars, lawful money of the United States 
of America, to us in hand well and truly paid by the said party of the 
second part, at or before the ensealing and delivery of these presents, 
the receipt of which is hereby acknowledged, and the said party there- 
with fully satisfied, contented, and paid, have given, granted, bargained, 
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sold, aliened, released, enfeoffed, conveyed, and confirmed, and by these 
presents does give, grant, bargain, sell, alien, release, enfeoff, convey, 
and confirm to the said party of the second part and his heirs and" as- 
signs forever : all that certain tract or parcel of land and premises 
hereinafter particularly described, situate, lying, and being in the 
township of Snipe, county of Woodcock, and State of Huckleberries, 
bounded and described as follows, to wit.” Here the legal description 
is inserted with comparative simplicity. One would think when that 
was ended it would complete the transaction, so that “the party of the 
first part’ could sign the deed, take his money, and go home ; but not 
yet, as two hundred and thirty-two words are then used to say that the 
purchaser is not only to own the land, but everything on it ; that it is 
for his heirs as well as for himself, “forever”; that the land is unen- 
cumbered by debts, and the title “as good as wheat.” Then comes the 
warranty clause already mentioned, containing one hundred and sixty- 
two words full of sound if not of sense ; then the signature of the seller 
and of his wife, if there be a wife ; then the seals, another relic of feudal 
ages ; then the signature of the witnesses, and then a formal acknowl- 
edgment before some official whose one pleasurable duty is to exact a 
fee. The seller is then let off ; but the buyer, if he desires his deed 
secure against thieves, fire, or a second deed of later date, must have 
all the beautiful rubbish in it recorded by a salaried official deputed 
for that work, who charges another fee, and keeps the copy in a fire- 
proof building at the cost of the county. 

Now, in place of this ingenious and ridiculous piece of legal cir- 
cumlocution, let us see if something could not be devised which would 
express the same ideas, and hold all the parties to the contract—some- 
thing like this : 

This deed, made this —— day of ——,, in the year a. p. 1887, wit- 
nesseth : That I have this day sold to John Smith, of etc., for one 
thousand dollars, the followmg described piece of land, with every- 
thing on it known as real estate, situated in the town of ——, county 
of ——, and State of ——, bounded as follows: (Description here in- 
serted.) 

And I hereby warrant the purchaser, John Smith, that I am the 
lawful and only owner of the said land; and also that there are no 
claims to encumber it ; and that his title hereby becomes indisputable. 

Joun Dox. 


When two men make a verbal contract involving a horse-trade 
before reliable witnesses, the courts hold them to it without a scrap 
of written agreement. When one man gives his note for value re- 
ceived to another, he is held to this agreement if a clear intent is indi- 
cated, no matter if the note is bunglingly expressed and half the words 
misspelled. A man who can not write his own name can still convey 
away his real estate by affixing “his mark” to his name after some- 
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body else writes it ; and a verbal promise, indicated by a nod before 
some authorized magistrate or clergyman, binds two persons of oppo- 
site sexes to each other in marriage for life. All the vast interests of 
the kingdom of Great Britain are regulated and controlled by an im- 
aginary “constitution”—one never written or printed, but which 
seems, Topsy-like, to have “ growed” out of customs adapted to the 
hour, and which come to the present generation as traditions, and 
which are accepted and interpreted by the British courts with as much 
reverence as though everything had been written out, sanctioned by 
the people, and ‘filed, as with us. Even British “common law” is 
nothing more than ancient customs accepted as laws, and interpreted 
as such with as much care and exactness as though they were statute 
laws sanctioned by Parliament. All this shows that the mass of ver- 
biage in legal documents has no basis of necessity for its existence 
when courts administer justice according to certain general principles, 
and that the excuse for its retention has some other purpose than jus- 
tice between buyer and seller. 

A large part of our litigation is due to laws which embody contra- 
dictory or unconstitutional provisions, or are so vaguely expressed that 
judicial decisions are necessary to their interpretation. In this, too, 
the “fine work” of the able lawyer is apparent. The inexperienced 
or non-observing citizen would suppose that a Legislature of lawyers 
would enact statutes about which there could be no ambiguity and no 
conflict with higher laws. The lawyer is not slow to express appre- 
hension about the fitness of plain citizens to enact laws, and of the 
necessity for a legal supervision of embryo statutes, in order that they 
* shall not shock conservatism nor create disorder in the body politic. 
To every Legislature he goes in force, generally making a majority, 
and sometimes a two-third majority, carried there in triumph.by those 
brilliant qualities which distinguish his profession, popularly known 
as “cheek,” in addition to wire-pulling and that trinity of political 
virtues aptly described by a Pennsylvania politician as “addition, 
division, and silence.” In the Legislature his work may be described 
as that which first and foremost guards on all occasions the interests 
of “number one.” When a proposed law is crude, ill-digested, or 
of doubtful constitutionality, it never alarms him, because it is such 
that need interpretation by the courts. Then, again, his constituency 
may require his support of certain measures which he privately abhors, 
and to kill or cripple such measures with crude, incongruous, or un- 


constitutional amendments is usually regarded by him as statesman- — 


ship of a high order. A body of men chosen without solicitation of 
their own, and because of intelligence and high moral character, would 
scorn such work, but the lawyer regards them generally as “cranks” 
or “impracticables.” A good legislator must be something of a plod- 
der, ready to do a great deal of inconspicuous work. He must watch 
legislation very closely, particularly the work done in committees, and 
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in each Committee of the Whole. He must see that the various bills 
are in the public interest—not in the interest of cliques ; that they are 
in harmony with the Constitution ; and also that the various sections 
of each bill are in harmony with each other. This is a sort of dradg- 
ery which the new country member, chosen because of conspicuous 
personal worth, accepts as part of his duty, but which the “smart” 
lawyer shuns, because Ais mission at the capital is above that of being 
a “legislative drudge.” The time for him to study legal phraseology 
and the adaptation of laws to their purpose is when he is paid for it. 
As to legislation in behalf of morals, he has generally no faith in it, 
his idea being that morals should take care of themselves, or be left 
to preachers and Sunday-schools. 3 


Public sentiment is ripe for leadership in this reform, and it will 
come sooner or later, whether lawyers acquiesce or not. Honorable 
lawyers ought to see that their interests center in the conservation only 
of what is useful, and not in ignoring or defying public impatience 
until it finds vent in revolutionary measures, The principle of the 
greatest good to the greatest number is what needs recognition—not 
protection to a remnant of the feudal ages, 
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HYPNOTISM IN DISEASE AND CRIME.* 
Br A. BINET AND C. FERE. 


 eapemed we have said of hypnotism, and particularly of suggestion, 
may lead the reader to understand the virtue of medicine for 
the imagination, of which the importance has already been intimated 
by earlier writers. Deslon asked why, if medicine for the imagination 
was the most effective, it should not be employed. 

We must be permitted to dwell for a moment on this medicine for 
the imagination, which is entitled to the name of suggestive thera- 
peutics. The process is as follows: Influenced by a persistent idea, 
suggested by external circumstances, a paralysis is developed. The 
physician makes use of his authority to suggest the idea of an inevi- 
table, incontestable cure, and the paralysis is cured accordingly. This 
cure, as well as the development of functional disturbance, was directly 
effected by an idea, An idea may, therefore, be, according to circum- 
stances, a pathogenic and a therapeutic agent. This notion is not new, 
but, since it was misinterpreted, it has remained unfruitful. 

’ The most important of the organic disturbances produced by an 
idea is an experiment on vesication, performed by Focachon, a chemist 
at Charmes. He applied some postage-stamps to the left shoulder of 

* Abridged from “ Animal Magnetism,” by Alfred Binet and Charles Féré. “ Inter- 
national Scientific Series,” vol. lix. D. Appleton & Co., 1888. 
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a hypnotized subject, keeping them in their place with some strips of 
diachylon and a compress ; at the same time he suggested to the sub- 
ject that he had applied a blister. The subject was watched, and 
when twenty hours had elapsed the dressing, which had remained un- 
touched, was removed. The epidermis to which it had been applied 
was thickened and dead and of a yellowish-white color, and this region 
of the skin was puffy and surrounded by an intensely red zone. 

It was in 1869 that Russell Reynolds first noted the existence of 
motor and sensory disturbances, developed under the influence of an 
idea. The motor disturbance sometimes consists in spasms, in ataxic 
or incodrdinated movements, and more frequently in paralysis which 
affects the upper limbs. Erb gives to these symptoms the name of 
imaginative paraplegia. 

The type of this paraplegia is afforded by Reynolds’s first observa- 
tion, which concerned a young woman who was affected by paraplegia 
under the following circumstances : She lived alone with her father, 
who had undergone a reverse of fortune, and who became paralytic in 
consequence of protracted anxiety. She supported the household by 
giving lessons, which involved long walks about the town. Influenced 
by the fatigue caused by so much walking, it occurred to her that she 
might herself become paralyzed, and that their situation would then 
be terrible. Haunted by this idea, she felt a growing weakness in her 
limbs, and after a while was quite unable to walk. The pathology of 
the affection was understood by Reynolds, who prescribed a purely 
moral treatment. He finally convinced his patient that she was able 
to walk, and in fact she resumed the practice. 

Diseases have been termed imaginary, or diseases caused by the 
imagination, and this confusion of terms has confirmed the confusion 
of ideas. We have, however, just shown, especially by means of the 
facts which relate to paralysis by suggestion, that diseases caused 
by the imagination—that is, produced by a fixed idea—are real dis- 
eases, and, at any rate in some cases, display undisputed objective 
symptoms. 

Since the existence of real diseases, produced by means of the im- 
agination, is proved, it is thereby proved that imaginary diseases do 
not and can not exist ; by this we mean purely fictitious diseases, since 
as soon as the subject has accepted the fixed idea that he is affected by 
any functional disturbance, such a disturbance is in some degree devel- 
oped. It should be added that these diseases, produced by means of 
the imagination, are not merely influenced by a local disturbance ; the 
subject who allows himself to be dominated by this idea of disease 
must be peculiarly excitable and open to suggestion ; he must be en- 
dowed with a condition of congenital psychical weakness which is fre- 
quently found in conjunction with more or less strongly marked neuro- 
pathic manifestations, or with physical malformations. As Laségue 
observed, not every one who pleases can be hypochondriac. 
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This distinction throws light on the therapeutics of diseases pro- 
duced by means of the imagination, or suggested diseases. 

When one of these victims to hypochondria, anemic and emaciated, © 
who are usually called malades imaginaires, has recourse to medicine, 
on the plea of suffering pain or some other subjective disturbance, he 
is usually told that it is of no importance, that he is rather fanciful 
and should think less about his health, and some anodyne is carelessly 
prescribed. The patient, who is really suffering from the pain he has 
suggested to himself, feels convinced that his malady is not known, 
and that nothing can be done for him, The idea that his complaint is 
incurable becomes intense in proportion to his high opinion of his phy- 
sician’s skill, and thus the patient, who was suffering from the chronic 
affection suggested by his imagination, often goes away incurable. 

Those who undertake miraculous cures act very differently. They 
do not deny the existence of the disease, but they assert that it may 
be cured by supernatural power. They act by means of suggestion, 
and by gradually inculcating the idea that the disease is curable, until 
the subject accepts it. The cure is sometimes effected by the sugges- 
tion, and when it is said to be by saving faith, the expression used is 
rigorously scientific. These miracles should no longer be denied, but 
we should understand their genesis and learn to imitate them. 

When a believer associates the Deity with his idea of cure, he is 
accustomed to expect it to be sudden and complete, as the result of a 
definite religious manifestation ; and this, in fact, often occurs. We 
had a well-known instance at the Salpétriére, when a woman of the 
name of Etcheverry was, after her devotions in the month of May, 
suddenly cured of a hemiplegia and contracture, by which she had 
been affected for seven years. Only a slight weakness of the side re- 
mained, which disappeared in a few days, and which could be explained 
by the prolonged inaction of the muscles. This may be termed an 
experimental miracle, since the physicians had prepared for it before- 
hand, having for a long time previously suggested to the subject that 
she would be cured when a certain religious ceremony took place, and 
it is a miracle which explains the numerous cures by the laying-on of 
hands which are recorded in the Bible. If we do not go further back 
than the last century, suggestion explains the cures by Greatrakes, the 
exorcisms by Gassner, Mesmer’s successes, and the miracles performed 
at the tomb of the deacon Paris in the cemetery of Saint Médard ; and 
in our day, in the famous caves on the slopes of the Pyrenees. 

The resources of the physician, who does not profess to be a thau- 
maturgist, are more scanty. When he is consulted by a patient whose 
disease has a psychical origin, he is unable, unless in some exceptional 
circumstances, to inspire confidence in remedies which are not more or 
less gradual, but, whatever they are, he must prescribe with firmness 
and authority. It is a well-known fact that the hydropathic treatment 
of some forms of hysteria has afforded more speedy results than other 
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modes of treatment, merely from the fact that suggestion has been 
employed at the same time. This remark also applies to massage, etc., 
under analogous circumstances. 

We are particularly anxious to call attention to the effect of moral 
treatment, and to the part taken in it by suggestion. This is no new 
thing ; when the so-called fulminating pills are administered, sugges- 
tion is employed in the pilular form, and when pure water is injected 
under the skin, suggestion takes a hypodermic form. This medicine 
for the imagination is particularly to be recommended in that category 
of diseases which are of definite psychical origin. 

This is not the place for insisting on the special indications of sug- 
gestion in therapeutics. The study just made is enough to show to 
what extent it may act on motor, sensory, or psychical phenomena, 
and consequently how it may be usefully employed in the treatment 
of the dynamic disturbances which are due to the influence of a psychi- 
cal action, of a moral shock, or even of a peripheral excitement. Its 
effect can not any longer be disputed. It is, however, still difficult to 
give a rigorously scientific account of the results obtained, since few 
observations have as yet been published, and in some of these it is im- 
possible to find an objective characteristic of hypnosis. Others, again, 
are incomplete, or published by incompetent persons, whose descrip- 
tions do not carry with them a conviction of the reality of the morbid 
state in question. Finally, precisely on account of the nature of its 
action, which is exclusively exerted on diseases in which there is no 
definite material lesion, and which are, therefore, purely dynamic, sug- 
gestion only cures affections which are capable of spontaneous modi- 
fication, or which are influenced by various external agents. At pres- 
ent, therefore, it is difficult to establish the real value of this mode of 
treatment, although less difficult than in the case of many remedies in 
general use. It can only be said that it is founded on accurate notions 
of mental physiology, and consequently on a rational basis. 

Since the possibility of curing a certain number of nervous diseases 
by means of hypnotism is established, it can not be disputed that phy- 
sicians are justified in making use of it, under the same reservation as 
any other methods of therapeutics. The physician’s responsibility is 
diminished if he has to treat an affection which would not yield to 
other measures ; if he has obtained the consent of his patient and the 
concurrence of the patient’s friends ; and, finally, if he can show that 
he has acted prudently, with due consideration of the danger incurred 
by the patient, and with proper precautions against these risks. 

Since the past history of hypnotism verged upon the marvelous, it 
had the privilege of exciting the curiosity, not only of learned men 
but of people in general. Exhibitions with which scierce had nothing 
to do made the public acquainted with a certain number of phenomena 
of which a criminal use might be made, and hypnotic sleep and sug- 
gestion have played a part in several judicial dramas. We think it 
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may be profitable to consider this subject, which is indeed entitled to 
further development. 

Somnambulist subjects often display a kind of attraction for the 
experimenter who has hypnotized them by touching the scalp. As 
soon as the experimenter has pressed upon the scalp with his hand, or 
has breathed upon the subject with his mouth, the latter is attracted 
toward the experimenter ; if the experimenter withdraws to a distance, 
the subject displays uneasiness and discomfort ; he sometimes follows 
the experimenter with a sigh, and can only rest beside him. It is 
probable that the phenomena of electivity have their origin in the 
experimenter’s contact with his subject. Bain, in his work on the 
emotions, remarks that animal contact and the pleasure of an embrace 
are the beginning and end of all the tender emotions. 

The dangers of this attraction with respect to morality were pointed 
out in the secret report presented to the King of France in 1784, by a 
commission which had been appointed to investigate the practice of 
magnetism by Deslon, Mesmer’s chief pupil. The following is ex- 
tracted from this report : 

Women are always magnetized by men; the established relations are doubt- 
less those of a patient to the physician, but this physician is a man, and what- 
ever the illness may be, it does not deprive us of our sex, it does not entirely 
withdraw us from the power of the other sex; illness may weaken impressions 
without destroying them. Moreover, most of the women who present them- 
selves to be magnetized are not really ill; many come out of idleness, or for 
amusement; others, if not perfectly well, retain their freshness and their force, 
their senses are unimpaired, and they have all the sensitiveness of youth; their 
charms are such as to affect the physician, and their health is such as to make them 
liable to be affected by him, so that the danger is reciprocal. The long-continued 
proximity, the necessary contact, the communication of individual heat, the inter- 
change of looks, are ways and means by which it is well known that nature ever 
effects the communication of the sensations and the affections. 

The magnetic treatment must necessarily be dangerous to morality. While 
proposing to cure diseases which require prolonged treatment, pleasing and pre- 
cious emotions are excited—emotions to which we look back with regret and 
seek to revive, since they possess a natural charm for us, and contribute to our 
physical happiness. But morally they must be condemned, and they are the 
more dangerous as it becomes more easy for them to become habitual. A con- 
dition into which a woman enters in public, amid other women who apparently 
have the same experience, does not seem to offer any danger; she continues in 
it, she returns to it, and discovers her peril when it is too late. Strong women 
flee from this danger when they find themselves exposed to it; the morals and 
health of the weak may be impaired. 


It is possible to suggest to a subject in a state of somnambulism 
fixed ideas, irresistible impulses, which he will obey on awaking with 
mathematical precision. The subject may be induced to write down 
promises, recognitions of debt, admissions and confessions, by which 
he may be grievously wronged. If arms are given to him, he may 
also be induced to commit any crime which is prompted by the experi- 








768 THE POPULAR SCIENCE MONTHLY. 


menter. We could cite several acts, to say the least unseemly, com- 
mitted by hysterical patients, which were crimes in miniature, per- 
formed by an unconscious subject, and instigated by one who was 
really guilty, and who remained unknown. At the Salpétriére a 
paper-knife has often been placed in the hands of an hypnotic subject, 
who is told that it is a dagger, with which she is ordered to murder 
one of the persons present. On awaking, the patient hovers round her 
victim, and suddenly strikes him with such violence that I think it 
well to refrain from such experiments. It has also been suggested to 
the subject to steal various objects, such as photographs, etc. 

To give an idea of the mathematical precision with which the sug- 
gested act is executed on awaking, one of the present writers per- 
formed the following experiment: We showed to the somnambulist 
an imaginary spot on a smooth surface, which wé could only afterward 
ascertain by means of careful -measurement, and we ordered her to 
stick a penknife into this spot when she awoke. She executed the 
order without hesitation and with absolute correctness : a criminal act 
would have been as punctually executed. 

It is interesting to ascertain whether the subject who is actuated 
by an irresistible impulse behaves like an automaton subsisting on a 
basis of the past, on his memory and habits, or if, on the contrary, the 
subject is capable of reflection and of reasoning like a normal individ- 
ual. This latter is more frequently the case. When care is taken to 
suggest a somewhat complex act, for the performance of which some 
combination is necessary, we may observe that the subject invents 
such combined expedients although they had not been suggested to 
him, and this inventive process shows that everything is not explained 
by comparing him to an automaton. For instance, it was suggested 
to a subject that she should poison X with a glass of pure water 
which was said to contain poison. The suggestion did not indicate in 
what way the crime was to be committed. The subject offered the 
glass to X——,, and invited him to drink by saying, “Is it not a hot 
day?” (It was in summer.) We ordered another subject to steal a 
pocket-handkerchief from one of the persons present. The subject 
was hardly awake when she feigned dizziness, and staggering toward 
X——,, she fell against him and hastily snatched his handkerchief. 
When a similar theft was suggested to a third subject, she approached 
X-———, and abruptly asked him what he had on his hand. While X-——, 
somewhat startled, looked at his hand, his handkerchief disappeared. 

These facts show that the hypnotic subject may become the instru- 
ment of a terrible crime, the more terrible since, immediately after the 
act is accomplished, all may be forgotten—the crime, the impulse, and 
its instigator. 

Some of the more dangerous characteristics of these suggested acts 
should be noted. These impulses may give rise to crimes or offenses 
of which the nature is infinitely varied, but. which retain the almost 
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constant character of a conscious, irresistible impulse ; that is, although 
the subject is quite himself, and conscious of his identity, he can not 
resist the force which impels him to perform an act which he would 
under other circumstances condemn. Haurried on by this irresistible 
force, the subject feels none of the doubts and hesitations of a crimi- 
nal who acts spontaneously ; he behaves with a tranquillity and secu- 
rity which would in such a case insure the success of his crime. Some 
of our subjects are aware of the power of suggestion, and, when abso- 
lutely resolved to commit an act for which they fear that their courage 
or audacity may fail when the moment arrives, they take the precau- 
tion of receiving the suggestion from their companions. 

_ The danger of these criminal suggestions is increased by the fact 
that, at the will of the experimenter, the act may be acconiplished 
several hours, and even several days, after the date of suggestion. 
Facts of this kind, which were first reported by Richet, are not excep- 
tional, and have been repeatedly observed by us. 

The reality of this class of facts can not now be disputed, but the 
difficulty of proof in any given case is considerable. We have not, in 
the case of impulsive acts, the same objective criterion as we have in 
hallucinations and in the paralysis of movements and of sensation. It 
is, therefore, necessary for the expert to be cautious in his judgment. 

Loss of memory is one chief characteristic of the facts of sugges- 
tion. The hypnotic subject does not know from whom, when, and 
how the suggestion was received, This amnesia may be either spon- 
taneous or suggested, and it is a phenomenon of the waking state, 
which disappears when the subject is hypnotized anew. The recollec- 
tion of all which occurred during hypnosis is then revived, and the 
subject is able to indicate, often with remarkable precision, the author 
of the suggestion, the place, day, and hour when it was made to him, 
always supposing that he has received no special suggestion of com- 
plete oblivion. Hence the question occurs whether an accused person 
who appeals to an hypnotic suggestion for his defense, and who sub- 
mits to experiment, can be profitably examined at a time when he 
displays all the physical characteristics peculiar to the somnambulist 
state, so that there is no danger of imposture. We have had occasion 
to show that some subjects are in this state capable of suppressing the 
truth, and Pitres has shown that deceit was not impossible. An, hyp- 
notic subject may at the same time be criminal, and suggestion must 
be accepted only so far as it admits of material proof, or at any rate’ 
as far as it can be necessarily deduced from the facts of the case. 








Dr. Sonunx, in the British Association, prognosticating the future of chem- 
istry, thought that pure or systematic chemistry becoming practically exhausted 
in the course of time from the want of new compounds to prepare, the future 
fields of the science would lie in such lines as the growth-processes of plant-sub- 
stances and of those agents to which decomposition and decay are due. 
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CALIFORNIAN DRY-WINTER FLOWERS. 
By Proresson BYRON D. HALSTED. 


HE writer spent three months of the winter of 1886-87 in and 
around the cities of Los Angeles and Santa Barbara in Southern 
California. The previous summer had been no exception to the rule, 
and the whole country received no rain from the last of April until the 
close of the year. In fact, the long-expected rains did not come until 
the middle of February, and we left in the midst of the raging floods. 
The wild plants, therefore, which were in bloom from December until 
February, had not felt the invigorating influences of water from the 
clouds for nearly ten months. 

It is the purpose of this paper to call attention to the winter-bloom- 
ing plants found upon the highlands, or at least not growing along 
the streams or within easy reach of water coming from any natural 
springs or other perennial sources of moisture. The roadways, for 
example, during the winter, were deep with dust, and every passing 
breeze carried the impalpable powder in a fine cloud over all surround- 
ing objects. 

The first plant bearing blossoms that attracted our attention was 
the western bindweed ( Convolvulus occidentalis, Gray). This peren- 
nial, twining herb seemed to flourish in the driest earth, and bung 
out its white or purplish flowers to catch the dust as well as the winter 
sunshine. Unlike its first cousin, the common morning-glory, as we 
see it in the East, this wild convolvulus keeps its flowers open the 
whole day through, and, for aught we know, for several days in suc- 
cession. This would only be in keeping with other living things in 
that quiet, lazy climate, where there is no real winter, or the activity 
exhibited among plants in localities where they must prepare for im- 
pending frosts. A very common species in flower was Galium angus- 
tifolium, Nutt. This is one of the larger “bed-straws,” and may be 
found in almost any thicket climbing to the height of three or more 
feet over the dusty and leafless branches of the surrounding shrubbery. 
The flowers are very small and inconspicuous, but are present in large 
numbers. The fact that this is one of the polygamo-diecious species 
adds interest to it. - Botanists have puzzled over it to some extent on 
account of there being male and female plants, which differ somewhat 
ém general appearance. Upon this species it was interesting to observe 
the long, slender, and apparently lifeless stems from which sprang at 
frequent intervals the green, leaf-bearing branches with their large 
clusters of small flowers. There was an adaptation to circumstances, 
and young shoots were developed where they would do the most good. 
One species of the “painted cup” (Castilleia parviflora, Bon.) was 
occasionally met with in the open grounds, but it looked the worse for 
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its winter’s wear. This species is covered witb a villous pubescence, and 
this with the accumulation of dust rendered the inflorescence far from 
a brightly “painted cup.” The flowers are, however, not small, as the 
specific term would suggest. They are well-nigh as large as those of 
C. coccinia, Spr., of the Middle States. Another member of the same 
family is the Scrophularia Californica, Cham., or California figwort. 
This was not abundant, and might be easily mistaken for the Linnzan 
species S. nodosa, L., of Europe and the Atlantic States. The western 
species may, however, be distinguished by the coarsely, doubly in- 
cised, or sometimes laciniated leaves, and by the sterile stamens being 
spatulate or pointed near the apex. Like the eastern species, this is a 
fine illustration of proterogyny in flowers fertilized by means of insects. 
The pistil first appears upon the lower lip of the flower. After the 
style has become flabby and reclined upon the corolla, the four stamens 
take its former place and shed their pollen upon the bodies of nectar- 
seeking insects, 

A “ four-o’clock,” one of the three species within the Golden State, 
namely, Mirabilis Californica, Gray, was found, with its viscid pubes- 
cent, thickish, almost sessile leaves coated with dust, while the small 
rose-purple flowers were in striking contrast with their surroundings. 
We found this one of the most difficult of all species to prepare for 
the herbarium. After weeks of drying, the viscid covering would still 
remain. At least two species of nettles were found in bloom, but as 
far as showiness goes they might as well have been in fruit! Around 
Los Angeles there is a very coarse, tall species ( Urtica Breweri, Wat.), 
which reaches above a person’s head, and is loaded with the green pani- 
cles of flowers. The leaves are frequently six inches long and finely 
pubescent. The stems are hispid, and the stinging hairs produce a 
burning sensation upon the flesh that is akin to numbness, which lasts for 
several days. One of the ancient natives, observing the writer among 
these much-dreaded plants, volunteered the information that they were 
worthless and much to be avoided. He could see no reason why any 
one would deliberately handle such vile things. The small, slender, 
stinging nettle of Europe ( Urticu urens L.) was also in bloom. 

Among the Composite we note Centaurea militensis, L., or star- 
thistle, with its heads armed with a spinose involucre, which includes 
the pink flowers. This is one of the miserable weeds of waste places 
that has effected an entrance from the Old World. The Gnaphalium 
margaritaceum of Linneus, now placed in the genus Anaphalis, D. C., 
with its white, woolly, leafy stems, and pearly, scaly involucres, was 
frequently met with, and sustained its old-time reputation for being 
one of the beautiful “everlastings.” The most showy of ail the her- 
baceous composites was the Solidago Californica, Nutt., which is a 
strict-stemmed plant, about three feet high, with lanceolate entire 
leaves, and a pyramidal panicle of racemose heads of yellow flowers. 
This is the Californian representative of S. nemoralis, Ait. The 
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golden-rods on the Pacific coast are few in number, less than one tenth 
of the United States species being represented in California. The most 
striking composite is the Senecio scandenc, L., or German ivy, which in 
many places has escaped from cultivation and grows rampant in the 
low grounds, where it climbs to the tops of medium-sized trees, and 
embowers them in a perfect profusion of bright-yellow blossoms. A 
few specimens of a helianthus, probably H. Californicus, D. C., were 
found, but a dry winter is not favorable for the sunflowers, especially 
the annual sorts. ° 

Only one species of the Cucurbitacew was in bloom—namely, Me- 
garrhiza Californica, Torr. This was running over the dry soil like 
an aristocratic cucumber-vine, with its white male flowers in slender 
racemes, while here and there a forming fruit exhibited its green cov- 
ering of sharp, stout spines. We were anxious to secure some of the 
large seeds to illustrate the remarkable manner in which the cotyledons 
find their way to the surface of the soil in germination, but were un- 
successful. This “big root,” as its generic term indicates, is probably 
able to obtain more moisture than most other plants growing in similar 
situations, and which do not strike their roots so deeply into the soil 
or utilize them as storehouses for accumulated nourishment. This 
megarrhiza is exceedingly provident, and is, therefore, able to grow 
where shallow plants succumb to the drought. In the same soil flour- 
ished the Lupinus rivularis, Doug., and the Californian peony (Paonia 
Breweri, Doug.). The lupine is a short-stemmed plant, bearing large, 
palmately compound leaves of seven to ten leaflets, and terminating in 
a raceme often two feet long, bearing a large number of beautiful 
purple flowers. The peony is a ternately compound-leaved perennial, 
with but a few large blossoms, which assert at sight the close alliance 
of this species with the peonies of the garden. These last three species 
were objects of rejoicing as the eye wandered oyer the otherwise almost 
flowerless tracts in the broad, bowlder-scattered cafion. Not far from 
the above locality it was a surprise to run upon Nicotiana tabacum, L., 
our common tobacco, growing wild and in full bloom. These plants 
had escaped from some Mexican garden, or perhaps the old garden had 
escaped from the slack and profitless culture of the Mexican. 

The species that seemed the most at home of all the dust-bloomers 


was the old vervain ( Verbena officinalis, L.) of Europe. This species 


grows in nearly all parts of the globe, and is very likely naturalized in 
many countries, including California. From out of the heavy covering 
of dust which is held by the minute pubescence, the purple corollas are 
spread along the lengthy spikes. Nearly all of the specimens have the 
older spikes much swollen and otherwise distorted by infesting insects. 

Phacelia is a large genus in California, numbering thirty-five 
species. A few of these members of the order Hydrophyllacee were 
in bloom, among which the P. ramosissima, Doug., was the most 


common. It would seem as if earth could not get too dry for this 
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straggling, hispid, or glandular-viscid plant to thrive. The variety 
hispida, Gray, was the most common form at Santa Barbara, and is a 
very unpleasant thing to handle. A large quantity of the pinnately 
divided leaves and prickly stems was gathered, as they were much in- 
fested by a cluster-cup (4cidium) fungus. At least one species of 
Cuscuta was collected, viz., C. Californica, Choisy ; but, as all the 
dodders are parasitic, it is not strange to find them flourishing even 
while their hosts were leafless and being robbed, so to speak, in their 
sleep. The species is quite variable, and the extreme forms have been 
defined under var. breviflora and var. longiloba ; both by Dr. Engel- 
mann, the great and almost life-long student of these sickly parasites. 
The dry earth in old stubble-ground was in some places found en- 
tirely covered with a carpet of Calendrinia Menziesii, Hook., a fleshy- 
leaved acaulescent plant of the purslane family, and in habit not 
unlike its cousin, the obese purslane (Portulaca oleracea, L.), so fre- 
quently spreading over eastern fields and gardens with its low, fleshy 
stems and leaves. Both seem equally well adapted for thriving in hot 
and dry places. A downy mildew (Peronospora) was, however, mak- 
ing inroads upon this calendrinia, although not, perhaps, as fatal in its 
work as to Claytonia perfoliata, Down. These two hosts are in ad- 
joining genera, and the peronospora seems to be the same in both 
cases. The claytonia was in flower, but as this “spring beauty ” only 
thrives in moist places, it does not come within the province of this 
paper. Occasionally a flower of the popular forage plant of the foot- 
hills, the alfileria, or “ pin-grass,” was seen, but only when there was 
some chance for moisture. This low, leafy crane’s-bill (Hrodium 
cicutarium, L., Her.) grows rapidly when the rains come and clothes the 
pastures and foot-hills with a rich carpet of green, followed by a pro- 
fusion of flowers, unless the cattle and sheep keep it closely cropped. 
As a transition to the woody plants, mention may be made of a 
variety of black nightshade (Solanum nigrum, var. Douglasii, Gray) 
which grows abundantly in all parts of the country. It is, perhaps, 
most at home along the streams or upon the lower areas, but it may be 
seen almost everywhere, forming clumps six feet high, and shrubby at 
the base. It can usually be found bearing blossoms and fruit in all 
stages of development, and is one of the coarser weeds that is quite 
sure to find its way into cultivated ground and become thoroughly es- 
tablished if sufficient time is given it. Much more attractive than the 
above is Solanum umbelliferum, Esch., which forms long, straggling, 
tomentose stems, that climb over surrounding shrubbery and peep out 
here and there with small clusters of large, yellow-throated, blue 
flowers. This forms one of the cheerful surprises as a person pushes 
his way through the dust-laden underbrush. In the same localities 
the flower-hunter will encounter tangling masses of a poison-ivy 
(Rhus diversiloba, T. and G.), called by the natives “yeara” or 
“poison-oak.” The vines grow rapidly, and the shining, newly-devel- 








i ee ee eee See eee 
t 
7 


See a Ew Rat ae RMN Ti a 
’ 





774 THE POPULAR SCIENCE MONTHLY. 


oped leaves are in striking contrast with the dust-begrimed stems 
and foliage over which the treacherous and baneful vines climb. The 
“ poison-oak” differs from the poison-sumac of the East ( Rhus towi- 
codendron, L.), in having sharply-toothed leaflets, nearly sessile 
panicles, and close clusters of fruit. The writer has been poisoned by 
both species, and can testify that the sensations of burning and itching 
of skin of face and fingers are practically the same for both kinds. 
The leaves of a common composite called “ gum-plant ” ( Grindelia) 
are bruised and rubbed over any exposed part of the skin as a pre- 
ventive. 

The most attractive flowers, both as to appearance and fragrance, 
were those of the phlox-like Gilia Californica, Benth. This shrub is 
two or three feet high, and grows upon the dry hill-sides. The leaves 
are thickly set and villous, while-the stems are terminated by clusters 
of rose- or lilac-colored flowers an inch or more across the limb. The 
fragrance is indescribably rich, when not too profuse. The peculiar 
foliage and the extreme delicacy of tint and fragrance of the flowers 
place this “ mountain pink” at the head of the list of flowering plants 
during a winter drought. Not far below the Gilia in attractiveness is 
a member of the large genus Hosackia (H. glabra, Torr.), of the order 
Leguminose, This species has slender, woody stems several feet in 
length, which bend and become decumbent or rest upon surrounding 
shrubs. In color the flowers are a mixture of yellow and brown, 
closely set upon the curved, drooping stems, and are not obscured by 
the small leaves. The sprays might well serve for making delicate 
wreaths. This is one of the most common winter-bloomers of the 
pea family. In the same localities the large vetch Lathyrus ves- 
titus, Nutt., with its rose or violet flowers, was frequently found making 
an entangled mass of wiry stems several feet in length. It seemed 
most at home along the rocky sides of cafions, where it could climb to 
its heart’s content. 

The wild blackberry (Rubus ursinus, C. and 8.) was abundantly 
in bloom from the lateral branches upon the long canes. There is an 
absence of any compactness of growth ; the main stems trail along for 
twenty feet, perhaps. The almost impenetrable entanglement made 
by such a growth, when climbing over and among shrubs, may be more 
easily experienced than imagined. Two of the shrubby composites 
were found in bloom—namely, Baccharis pilidaris, D. C., and B. 
viminea, D.C. Both species grow much higher than a man’s head, 
and sometimes the stems attain two or three inches in diameter: 
Both are badly infested with Coleosporium baccharidis, C. and H.— 
a rust which attacks all parts of the plant and causes large swellings 
in the older stems. This is one of the best illustrations of the peren- 
nial nature of some of the parasitic fungi when the host is under favor- 
able conditions for indefinite continuous growth. : 

The Ribes speciosum, Pursh., is an attractive, fuchsia-like goose- 
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berry, and quite distinct from all other Rides. As the branches hang 
loaded with the clusters of drooping flowers, like beautiful ear- 
pendants of rich hues, this is one of the most striking sights among 
the dust-laden vegetation. No one is, however, much inclined to gather 
quantities of the canes for home decoration, because they are gener- 
ously provided with prickles, which stand guard upon all sides, and 
effectively keep away whatever would bring harm. Sambucus glauca, 
Nutt., is the elderberry of California, It grows less like a shrub and 
more like a tree than our old S. Canadensis, L., and the leaves are of 
a firmer texture. The greenish-white flowers are in large, flat-topped 
cymes. 

The California lilac ( Ceanothus thyrsiflora, Esch.) is a showy winter- 
bloomer, and well merits the attention it receives as an ornamental 
shrub. The plant attains a height of ten to fifteen feet, and the large 
lead- or lilac-colored flower-clusters appear before the leaves. These 
are frequently gathered in abundance by tourists for showy bouquets. 
Rhamnus Californica, Esch., of the same order, was loaded with its 
inconspicuous flowers. A wild prunus was in full bloom, and reminded 
the writer of spring days in the Atlantic States. The leaves and fruit 
were not at hand, and the species was not therefore determinable. The 
mountain-laurel, or “ spice-tree ” ( Umbelludaria Californica, Nutt.), is 
the only representative of the olive family in the section visited. This 
is symmetrical in form, with thick, shining leaves. The flowers are 
borne in clusters, apparently at the ends of the straight branches. All 
parts of the tree are pervaded with a disagreeable odor, which becomes 
quite intense when the fresh foliage is broken, and it may excite sneez- 
ing in extreme cases. 

Among forest trees, we saw the young bolls hanging from the 
recently clothed branches of the Platanus racemosa, Nutt., or syca- 
more. This tree, along with the live-oak ( Quercus agrifolia, Nees), is 
common in the cafions, reaches a large size, and assumes picturesque 
forms and positions. The small male catkins were hanging from the 


short ultimate branches of the live-oak. Alnus rhombifolia, Nutt., 


was opening its gummy inflorescence, while the willows were arrayed 
in their delicate “ pussies.” 

When we come to the introduced ligneous plants of the city road- 
side or plaza, where no water is supplied by irrigation, we find the 
blue gum (Zucalyptus globulus), from Australia, the most showy of 
the trees. These began to flower in Los Angeles by the 20th of 
January, and a month later those in Santa Barbara were so loaded with 
the large, top-shaped disks and their whorls of long, white, feathery 
stamens as to change the somber complexion of the tall, sparsely 
branched trees. The bees were sometimes so numerous in these trees 
as to remind one of an eastern basswood during honey-harvest. The 
pepper-tree, with its drooping, graceful, fern-like tops, seems to be 
always in flower. On the same plant may be seen all stages, from the 
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small flower-buds to the ripe, rose-colored berries. This very popular 
shade-tree belongs with the sumacs and poison-ivy, and is pervaded 
with a bitter, milky juice. Various species of acacias were in bloom. 
Good specimens of phyllodia were obtained from these trees, loaded 
with their small spheres of fine flowers. 

The orange, lemon, and lime, in the genus Citrus, are all examples 
of plants that may have flowers and ripe fruit at the same time. This 
is most frequently true of the lime, next of the lemon, and least of the 
orange. However, it was not difficult to find orange-trees as early as 
December bearing a ripening crop of fruit intermingled with sprays 
of the famous fragrant flowers. The most impressive floral display 
was in the almond-orchards, where, rising from the dry, cleanly-kept 
soil, there were thousands of peach-like trees in straight rows, still 
without leaves, but in full bloom. The whole area was one vast sea 
of pink or peach-color, and the January air was full of the humming 
bees and lazy butterflies which were here finding so much to eat that 
life seemed almost a burden to them. As with some other species then 
in bloom, the almond-trees had been encouraged by the dry, warm 
winter, and had blossomed earlier than usual. This is a dangerous 
event, for, should the subsequent weather be cold and wet, the fruits 
blight, and the crop is much injured. 

The leading winter-flowering ornamental shrubs are the roses, of 
which enough in praise can not be said. The heliotropes have a 
wealth of bloom, and a fragrance that scents the whole air. Gerani- 
ums (Pelargoniums) cover the sides of houses, and display a blaze of 
scarlet flowers. When water is supplied, the whole list of garden- 
flowers may be obtained in midwinter. A circle of callas around a 
fountain or water-tank, with spathes a foot across and as white as 
newly fallen snow, was no uncommon sight. But this paper deals 
only with the plants that grow without irrigation and bloom from 
the dust. 

We remained long enough after the first rains fell to see the foot- 
hills begin to grow green, and were confidently informed that in a short 
time the warm days would quicken all vegetation into new life, and, 
in place of a few straggling plants, the whole face of the country would 
be covered with a variety of flowers more to be associated with fairy- 
land than anything on earth. However this may be, there are enough 
species which do not give up the struggle upon the approach of drought, 
so that, if a person is really bent upon finding blossoms, he may succeed, 
even though he wade through dust to get them. 








Tue Bishop of Bedford lately said, in a sermon, of evolution, that we had 
read our Bibles wrongly before, and may be reading them wrongly now ; and 
protested against a hasty denunciation of what might be proved to have at least 
some elements of truth in it, and against a contemptuous rejection of theories 
that we might some day accept freely and as not inconsistent with God’s Word. 
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THE FAMILY-LIFE OF FISHES. 
By KARL HENNINGS. 


MONG the nest-building fishes which inhabit German waters, 
the most interesting is the tiny “stickleback,” whose life-history 
has been carefully studied. The home of this little animal is some- 
times found in ditches, hanging among branches and twigs of plants ; 
the nest is about the size of the average hand, and in structure and 
material bears a marked resemblance to the round nest of the tit- 
mouse. It is a peculiar and remarkable fact that among the stickle- 
backs the hatching is done by the male and not by the female fish. 
The building of the nest, a task to which the male also attends, is an 
interesting event. For many days in succession the little animal, whose 
energy and perseverance are truly worthy of admiration, collects its 
material, which consists of loose stalks, plant-shreds, root-fibers, and 
grass. These it assorts carefully, discarding all material that proves 
too light. It often drags along pieces exceeding its body in length, 
and sometimes with great exertion strips growing plants. All this 
material is worked up into a tangled mass, and layers of sand are scat- 
tered in between. The nest is rendered firm by a glue-like juice, which 
the little mason excretes after the completion of each layer, gliding 
slowly over the structure ; this causes the separate parts of the nest 
to adhere closely together. The whole, when completed, has the ap- 
pearance of a sand-hill, and is detected with much difficulty. While 
at work the fish rarely partakes of any food; it seems that during 
this blissful period of its existence it finds no pleasure in such every- 
day events; but with intense animosity it drives back any jealous 
rivals, larvee, salamanders, or water-bugs, which cross its path, some- 
times with evil sometimes with harmless intentions. After the trouble- 
some hatching-time is over, the anxious papa still continues to care for 
his numerous offspring ; by day and by night he watches over them, 
and drives away all creatures whose approach seems dangerous. This 
unremitting watchfulness ceases only when his young are able to raise 
their weapons of defense and have become somewhat acquainted with 
their surroundings. Any inquisitive little one venturing too far away 
is quickly sent home, and it actually happens that those who are very 
disobedient are imprisoned in the nest. The home-life of these little 
animals really presents an abundance of interesting and touching 
traits. 

To study the family of fishes which inhabit the ocean and sea-gulfs 
is naturally more difficult, and rarely proves as successful as observa- 
tion extended to the inhabitants of our fresh-water lakes, rivers, and 
streams ; but, by the co-operation of naturalists, fishermen, and sailors, 
many events happening in the deep seas have been observed that afford 
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a further insight into the life and the habits of fishes. In former times 
fishes were considered mute, impassive, and possessed of but little intel- 
ligence ; nowadays we know that in these respects they can claim to 
rank as equals with many inhabitants of terra firma. A case in view 
is the Cyclopterus lumpus. This fish shows a decided attachment 
to its young, and is often seen with numerous little ones, of which 
it takes the best possible care. It is found chiefly near England’s 





Fie. 1.—Cyclopterus lumpus, THE LUMPFISH, WITH ITs YOUNG. 


shores, and along the coast of Maine in America. The Cyclopterus has 
a peculiar form ; its body displays many spots, swellings, and lumps 
which are partially arranged in regular order. It is, generally speak- 
ing, not a dangerous creature, never doing harm to any of its fel- 
low-fish. It is defenseless and harmless, and on account of its un- 
wieldy shape moves awkwardly and comparatively slowly. The only 
weapon this animal really possesses is its extreme ugliness, its uncouth 
form, which frightens its enemies and not infrequently scares them 
away. The young of the Cyclopterus follow their mother as little 
chicks are wont to follow a hen ; they play and frolic about her, and 
are as obedient as little chicks are to the call of their mother. In case 
any strange object drifts nigh, or an enemy approaches, the whole 
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company, consisting often of several hundred little beings, crowd 
closely up to their protector. As already said, the Cyclopteras is but 
a poor swimmer, and it seems but natural to suppose that large waves 
should threaten danger, and that heavy breakers could easily hurl it 
on shore. But kind Nature has taken precautions. This curious in- 
habitant of the sea is capable of adhering so firmly to any object, rocks, 
drift-wood, or marine plants, that the most powerful waves can not 
tear it from its support. Its numerous slimy fins can be made to serve 
as a suction apparatus, so that its body, when thus fastened to a stone, 
appears like a ship riding at anchor. The Cyclopterus attains a length 
of about sixty centimetres, and varies in weight from three to four 
kilogrammes, sometimes even attaining a weight of six to seven kilo- 
grammes. It can change its color from a yellow or a gray to black, 
Its progeny is remarkably numerous. Sometimes it is found in the 
Baltic Sea, but is seldom caught, on account of its peculiar mode of 
living. The adhesion of its body to the objects to which it has become 
fastened is so firm that a force of thirty-six kilogrammes is required 
to tear from its hold a Cyclopterus of about twenty centimetres in 
length. It has also been observed that this fish remains in one and 
the same place for weeks together, waiting until its food, which con- 
sists of sea-nettles and the smallest of fish, has come within convenient 
reach. Similar to the stickleback, the Cyclopterus faithfully guards 
its eggs, which always number hundreds of thousands, and proves 
very courageous in attacking dangerous enemies and heroically shield- 
ing its young. The male fish covers the eggs with his body, and re- 
tains this position until the little ones have made their appearance. 
These fishes are seldom taken by man ; in Greenland and Iceland they 
are sometimes caught in nets, and when found among sea-plants they 
are speared with a prong-shaped iron. Their worst enemy is the seal, 
who seems to find them palatable food, although they must be skinned 
before they can be eaten. 

Some species of Ophiocephalus present interesting features in 
their home-life. One variety which inhabits the Sea -of Galilee, in 
Palestine, is known to seek shallow water during breeding-time. The 
parent fishes fasten small pieces of grass, leaves, sea-weeds, parts of 
shells,-and small particles of wood, to a rock, or to the roots of an old 
tree, and weave the whole mass into an oval-shaped nest for their 
young ; they arrange the stalks of grass so as to form a net-like cover, 
and then fill in the interstices with mud, taking care, however, to leave 
several openings. At the lower end they place an attachment, gener- 
ally egg- or pear-shaped, which serves as a sort of cradle, being rocked 
to and fro by-the swell of the waters. The eggs are deposited in the 
center, and stick to the grass and side-walls of the structure. After 
the lapse of but a short space of time the nest becomes crowded with 
tiny beings, which seem anxious to be set at liberty, but are carefully 
guarded by father and mother until they are capable of taking care 
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of themselves and facing the vicissitudes of life. Mutual attachment 
among the different members belonging to a family of this species 
seems to be a marked trait ; it has often been observed that they pro- 
tect their young by harboring them in their mouth whenever danger 
threatens. Even among the larger salt-water fishes, this manner of 
sheltering the brood is occasionally adopted. As an example may be 
cited a fish which the Chinese call /aw-law. It attains a length of 





Fie. 2—Tax Ophiocephalus anv 1Ts Broop. 


thirteen feet and weighs over two hundred pounds. The same observa- 
tion has been made with fishes whose home is in the lagoons of South 
America. The young fishes seem so accustomed to this place of refuge 
that, on perceiving any commotion in the water that seems in the least 
suspicious, they hasten en masse into the protecting mouth of their 
mother. Another fish, living near the coasts of South America, is 
known to fasten its young ones to its fins and body by means of a 
glue-like substance. This gives to these fishes the appearance of being 
covered with small protuberances. 

On the coast of Guiana fishes have been found which dig their nests 
in miry shores, and live there much as sand-swallows do on land. 

Another variety of the above-mentioned Ophiocephalus, a native 
of India, also makes its home in holes in the ground, and can remain 
in its nest for some time, even after the water has receded. These 
generally live together in couples. If the earth becomes too dry, they 
leave their houses and creep along for quite a distance on the damp 
ground. The lower classes of natives, whenever they see them en- 
gaged in such pilgrimages, believe them to have fallen from the sky. 
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Indian jugglers often keep these fishes in order to let them crawl about 
on land, and have the people enjoy the wonderful spectacle. Another 
fish, living in the Gulf of Panama, resembles the kangaroo, inasmuch 
as it possesses a bag-like receptacle in which it bears its eggs. 

The most pecvliar, however, of all fishes is the sea-horse (Hippo- 
campus), remarkable on account 
of its queer shape as well as on 
account of its strange homestead 
and habits of life. With their 
numerous joints and their circu- 
lar tail,‘ these fishes have more 
the appearance of a plant than 
of an animal. While swimming 
they keep in an upright position, 
holding their tail in readiness for 
the peculiar use to which they 
put it. Very quickly they coil 
it around sea- weeds, and then 
carefully watch the surrounding 
water, on the lookout for booty, 
which, when perceived, they pur- 
sue with great dispatch. It some- 
times happens that, when two of 
these fishes meet, they encircle 
each other with their tails, and 
they often have a hard time of 
it before they can again separate. 
By the peculiar growth of a part 
of the epidermis on the sea-horse a perfect pocket is formed, in which 
their eggs are allowed to develop. 

Yet another kind of fish possesses a form still more weird, and may, 
on account of its shape and color, be easily mistaken for floating sea- 
weeds. And in this peculiar resemblance lies its greatest safeguard. 
In like manner the sea-needle greatly resembles the sea-plants among 
which it lives, not only in form, but also in color, which it can easily 
change from a gray or brown to a bluish or greenish hue.— 7ranslated 
for the Popular Science Monthly from Daheim. 





Fie. 3.—Tae Hippocampus and 1Ts Famtry. 








Tue report of the British Royal Commission of 1886, on the depression of 
trade, while it failed to find any single positive cause or sovereign remedy for 
the stringency of the situation, presented overwhelming evidence that protection, 
instead of helping the countries where it prevailed, had hurt them. The silk- 
weavers of Macclesfield asked for protection against those of Lyons and Pater- 
son, when it was shown that the Lyons weavers with protection were suffering 
far more terribly than their Engiish competitors without it; and even the Mac- 
clesfield weavers, when it came to talking of protection on the provisions they 
consumed, did not think the rule would work well in that direction. 
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A PAPER OF CANDY. 
By WILLIAM SLOANE KENNEDY. 


— to set forth the changes undergone by a cupful of cane- 
juice during its conversion, first into a cube of white sugar and 
then into a musk-lozenge or a lemon-drop, would require volumes. 
And even then one could not give a complete account of candy-mak- 
ing, for the reason that each skilled confectioner of hand-made candies 
has—like a painter or sculptor—his own incommunicable touch and 
methods. Yet a few words will suffice to give a general outline of the 
toothsome art. 

We get our word “candy,” not from the Cingalese city of that 
name, but from the Arabian guand, meaning sugar. Now, sugar is 
the crystallized juice of one of the gigantic grasses ; candy, therefore, 
is only boiled grass-juice. As the bee collects from its two and a half 
million plants the nectar for its pound of honey, so man—a kind of 
giant bee—extracts from various plants their delicious liquors, which 
he afterward turns by his art into that sweet and shining sand called 
sugar. It was the ancients who called the crystals of sugar sweet sand 
and gravel—the Sanskrit word ¢garkara (our sugar) meaning gravel. 
Sugar is made in small quantities, it is true, from the palm-tree, 
the sorghum-cane, beets, California watermelons, potato-starch, and 
milk ; yet the only kind that is used for the best candies is the clear 
juice of the Chinese cane, that tall and beautiful purple-striped and 
straw-colored plant of Malabar, Assam, Otaheite, Louisiana, and the 
West Indies, which even more than our mondamin, or tasseled maize, 
deserves the honor of poetical legends and myths. 

The sugar-cane, like the domestic fowl, has taken two thousand 
years to make the circuit of the globe, always faithfully following 
man along a certain latitude in his westward migrations. From China 
or Bengal to Persia, Arabia, Spain, Madeira, Cuba, Louisiana, Cali- 
fornia—such has been its route, until now, facing westward, it may 
nod a welcome’ across the great Pacific to the shores of its old home 
in China and the East Indies. 

In the making of candy some “raw” or brown sugar is taken (the 
best coming from the West Indies), but for the bulk of confections 
only refined sugar is used. Sugar may be clarified in small quantities 
by the white of eggs; in the plantation sugar-houses it is refined by 
lime or lime-water ; but, in the great refineries, bone-black or animal 
charcoal is now used for this purpose, bullock’s blood being discarded. 
When blood was used, its coagulation collected the impurities, which 
were then skimmed off, together with the coagulated blood. The rea- 
son of the immense height to which these refineries are built is that 
the liquid sugar, having once been raised to the highest story, may, in 
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its succeeding treatment, which consists chiefly of a series of filtrations 
(through cloth bags and bone-black), pass down from story to story 
by its own gravity. After the liquor has been passed through char- 
coal it is boiled to evaporate the water, then crystallized, the molasses 
or “sugar-drip” drained off, and the residuum of sugar dried in a cen- 
trifugal machine. 

The philosophy of the action of heat on boiling sugar and water is 
by all odds the most curious and important matter connected with the 
making of confections. Put a little water and crushed sugar into a 
clean brass kettle, and note the changes which ensue when it is placed 
over a brisk fire. First, when the sugar is dissolved, we have what is 
called “simple sirup” ; continue the boiling a little longer, and the 
liquor, if cooled, will deposit its excess of sugar on the sides and bot- 
tom of the vessel in the form of rock-candy ; boil a little longer, and 
the sugar shows an inclination for the granular condition ; longer sti!l, 
and it forms a thick, pasty, transparent mass ; longer yet, and it 
“caramels,” or turns yellow and then brown. This whole series of 
processes, or states, is technically divided by the confectioner into 
nine degrees, which form his nine mysteries, his nine points of the 
law. These degrees are styled the “small thread” and “large thread,” 
the “little pearl” and “large pearl,” the “blow,” the “feather,” the 
“‘ ball,” the “crack,” and the “caramel,” all of which are produced by 
a heat ranging from 230° to 260° Fahr. In the thread degree the sugar 
threads or strings when held up in the air by the fingers; the blow 
is so called from the workman dipping his skimmer into the liquor, 
draining it, and then blowing through the holes ; if small, sparkling 
bubbles are seen on the farther side of the skimmer, the sirup is known 
to be in the “ blow” degree ; when in the “ feather,” the sirup hangs 
from the skimmer like flying floss, and is then said by the French to 
be “@ la grande plume”—it is the point of crystallization ; in the 
“ball ” degree it makes hard balls when rolled between the fingers ; 
in the “crack” it snaps like a clay pipe-stem—it now tends to grain ; 
the ninth or caramel degree was discovered, or first intelligently noted, 
by Count Albufage Caramel, of Nismes. The greater part of our can- 
dies are made from sirup which has passed the eighth or crack degree 
(250° Fahr.), and the skill of the artist 1s shown in bringing bis sirup 
as near as he possibly can to the caramel (260° Fabr.) without permit- 
ting it actually to reach that undesirable point ; for, when sirup begins 
to caramel, it becomes quickly dark-colored, froths up and fills the ket- 
tle, emits puffs of smoke, and acquires a bitter taste : the sugar is then 
called “ burnt sugar,” although it is not really burned. 

But it is high time we saw the magician at work. His manufactur- 
ing-room may look a little like an alchemist’s den, if you choose. Here 
are large coppered kettles, full of steaming sirup ; there, men are at 
work picking up Malaga grapes with a fine pair of nippers and dip- 
ping them into creamed sugar ; at. yonder table one is cutting up a 
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pile of candied figs, and a pile of preserved cherries lies beside him ; 
while still another is sugar-coating almonds in an oscillating kettle. 
In the middle of the room are low tables covered with marble slabs, 
on one of which an operator will perhaps be working out stick candy, 
and on another you may see long, shallow canals, or rivers, of congeal- 
ing peanut or molasses ca..dy, confined on the slab by long, solid iron 
bars. Scattered around are the workmen’s simple tools — spatulas, 
strainers, molds, paste, syringes, and the like. The materials of the 
candy-maker are equally simple and few, consisting in the -main of 
only three kinds of articles—sugar, flavorings, and colors. The flavors 
usually employed are the essential oils of various aromatic plants. 
Mixed with spirits these oils form extracts and essences, the extract 
being a stronger flavoring than the essence. The extracts of lemon, 
wintergreen, peppermint, clove, cinnamon, vanilla, and ginger, are used 
in great quantities. Extract of lemon is best prepared fresh by grat- 
ing the rinds of lemons either with a grater or with cubical lumps of 
hard sugar, the operator being careful not to get down to the bitter 
white portion which underlies the outer yellow skin. As to the vanilla 
vine, the best Mexican pods will, if macerated in alcohol, give a fresher 
flavor than that of the bottled extract. The colors employed by repu- 
table confectioners are nearly all purely vegetable, and are quite harm- 
less. They are such as cochineal, carmine, saffron, Prussian. blue * (a 
preparation of iron), and the like. For brown, caramel is used, and 
mixed with carmine it forms orange-yellow. To convince one’s self-of 
the harmlessness .of these colors, one only needs to know that a bit of 
red coloring-matter the size of a gum-drop will color five thousand 
pounds of candy. Cheap candies colored with poisonous mineral stuffs 
are annually seized by the New York city health officers. Many French 
candies used to be colored not only with such disagreeable earths as 
umber and sienna, but with red lead, chrome-yellow, and vermilion, 
all of which are highly poisonous. French confectioners have now, 
however, not only formed themselves into a national association to 
protect themselves against unprincipled manufacturers, but they them- 
selves are strictly supervised, being allowed by their government to 
use only the following harmless colorings: Blwes—indigo, Prussian 
blue, ultramarine ; reds—cochineal, carmine, carmine lake ; yellows— 
saffron, French berries, and turmeric or fustic ; greens—mixture of 
above yellows and blues ; purples—mixture of red and blue. Cheap 
candies are not only often poisonous, but badly adulterated with terra 
alba, corn-starch, and starch-sugar or glucose. Cheap gum-drops are 
made from corn-starch, to which ordinary glue is sometimes added ; 
whereas the best gum-drops are made from gum arabic and cane-sugar. 
Stick-candy made from glucose may be detected by its lack of sweet- 


* [Prussian blue is not a vegetable color, and can not be correctly regarded as “ quite 
harmless.” In Battershall’s “ Food Adulteration and its Detection” it is classed, as a col- 
oring for confectionery, among pigments of a “ very objectionable character.” —Ep1ror. } 
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ness, its yellowish color, and its extreme frangibility. The nuts and 
fruits used in the cheaper varieties are also of poor quality, being 
mostly worm-eaten, old, or damaged. 

To return now to our boiled sugar, which we left in the half-cooled 
pasty or doughy condition produced by 250° of heat. A mass of sugar 
in this state is the common or basic material of all candies; it is the 
nodal point of the line, the focus of all-the processes. Antecedent to 
this lump of waxy paste lies a field of waving, tasseled cane, and 
forth from said lump proceed the thousand fantastic and toothsome 
dainties that glow in the golden trays of the confectioner’s window. 

The candy is worked by placing it on a marble slab kept warm 
perhaps by steam (sometimes an iron plate at one end is kept heated), 
and having movable iron bars for sides and ends—like the chase with 
which a printer’s “form” is surrounded. When cool enough to han- 
dle, the flavor and the coloring ingredients are worked in. Clear can- 
dies are run into pans or trays without being kneaded or pulled ; but 
if a white opaque article is desired, the mass is pulled on a hook simi- 
lar to those seen in butchers’ stalls—pulled out, folded, and thrown 
back over the hook, and again pulled until it assumes a sufficiently 
white appearance. For stick-candy “A” sugar is used, boiled down 
with a little cream of tartar to prevent crystallization. The striping of 
sticks is a very curious thing to see. The operator takes from the | 
warm mass of candy a portion which he colors as desired, then draws 
it out into long, coarse strips, pressing them into the main mass, which 
is then rolled into a cylindrical shape, and gradually tapered out smaller 
and smaller until it is of the diameter of a stick of candy; the mass 
then resembles somewhat a balloon laid on its side, with its drag-rope 
extended on the ground beside it. Now, the colored stripes (having 
been rolled up in the paste) have been drawn out with the rest and in 
proper proportion, so that they appear both in the inside and on the 
outside of the stick as stripes. Sometimes a slight twist is given to the 
long stick before it is cut by the scissors to the required lengths. The 
working of candy by kneading or pulling it on the hook separates the 
particles and increases the bulk, so that the youngster who buys a stick 
of white candy imagines wrongly that he is getting more for his penny 
than if he had invested in a clear stick. 

Lemon and other drops are now made by machines, which consist 
of two revolving cylinders, with holes on each side so arranged as to 
come exactly opposite each other when the cylinders revolve ; the 
movement of the cylinders forces the candy into these molds. 

The flat, striated cream-sticks of the shops are made simply by work- 
ing the candy very thoroughly until it acquires the creamy texture. 
Peppermint-drops are made of granulated sugar and water heated to 
the boiling-point (but not actually boiled), and afterward flavored with 
the essence. White molasses candy is made of “coffee C” sugar, mixed 
with equal proportions of sugar-house and New Orleans molasses, and 
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a little carbonate of soda ; if this candy is poured into trays without 
working, it forms a fine, plain taffy. Nearly all cough-candies are 
made of boiled brown sugar, flavored or medicated with anise, cam- 
phor, cayenne pepper, and peppermint, in varying proportions. The 
medicated lozenges, known under‘the name of troches, pastilles, an¢é 
pulmonic wafers, contain substances possessing demulcent, sedative, 
tonic, and often slightly astringent properties. Most bronchial troches 
are composed of extract of liquorice, sugar, gum arabic, powdered cu- 
bebs, and extract of conium. , 

The delicious cream bonbons, of which the most popular variety is 
the chocolate cream, form a group by themselves. The materials used 
are the best loaf or crushed sugar, water, with a little acetic acid or 
cream of tartar, the whole boiled to the thread degree. The creaming 
of the mixture, so that it melts in the mouth, is produced by rubbing 
it back and forth on the marble slab or against the sides of the kettle 
with a wooden spatula or spoon. Sugar in this state is called fondant 
by confectioners. Owing to the peculiar granular texture of the 
creamed sugar, it can not be cast in ordinary molds without break- 
ing ; hence the use of finely-powdered starch for molds. Plaster 
models of the shape desired are fastened at regular distances from 
each other on a flat slab, and when pressed into a tray of the starch- 
flour produce cavities into which the creamed sugar is then run. The 
starch easily separates from the bonbons when they are cool, just as 
the earth mold falls away from the finished iron casting. The candies 
are also generally shaken in a sieve to remove the starch-particles that 
may still adhere. If it is wished to crystallize them, they are sub- 
merged for ten or twelve hours in properly boiled sugar, with a small 
portion of alcohol added ; when removed they will be covered with 
sparkling crystals. The chocolate on the outside of chocolate creams 
is applied by simply rolling the cream-balls in thick fluid chocolate. 
The chocolate is prepared by grinding it on a hot plate or bed, the 
heat of which melts the oil in the substance and keeps it in a fluid 
condition. 

Children are often mystified by brandy and wine gum-drops and 
other liqueur drops. The mystery is easily penetrated. The boiled 
‘sugar is simply mixed with the brandy or flavored water, and the 
whole poured into starch molds. As the sirup cools on the top and 
the sides, the sugar crystallizes around the liquor, leaving it safely 
prisoned within. So, in the case of pure gum-drops not containing 
liquor, the evaporation of water from the surface of the gum arabic 
forms a hard crust, which prevents the further evaporation of the in- 
terior liquid, for a long time at least. The delicate little aromatic 
disks known as white lozenges are also made of gum arabic, which is 
mixed with dry, powdery icing-sugar, the mass then flavored, rolled 
_ flat with a wooden roller, and cut into shape with a tin cutter. In this 
case the sugar is not even heated or mixed with water at all. Sugar- 
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coated confections, such as sugared almonds, pistachios, and perfumed 
cherry-kernels, are now generally made on a large scale by machinery, 
as follows: The almonds, we will say, are placed in spherical copper 
pans over a hot fire, and a heavy sirup allowed slowly to drip over 
them. The pans are heated by steam passing through coils of pipe, 
and are kept in continual oscillation ; the water of the sirup quickly 
flies off in vapor, leaving the almonds covered with crystals of sugar. 

The fruit-pastes sold at candy-shops are prepared by reducing the 
fruit—be it peach, orange, or quince—to a kind of marmalade, mixed 
with the exact amount of sugar required. The roots of the marsh- 
mallow are not often used nowadays in the compounding of the popu- 
lar paste of that name. This is owing to the unpleasant taste of the 
roots. The juice or jelly of the apple is employed instead. The other 
ingredients are gum arabic, the beaten whites of eggs, and flavoring— 
the whole thickly dusted with powdered starch. 

Chocolate caramels are made of gelatin, dairy cream, sugar, and 
chocolate. The delicate molasses chips made for fastidious consumers 
of confections are compounded of sugar and a little molasses for 
flavor ; their brittleness is simply due to the fact that the sirup is 
boiled to the brittle or “crack” degree. 


<p>» 
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THE EARLIEST PLANTS.* 
By Sim WILLIAM DAWSON. 


gre knowledge of fossil plants and of the history of the vegetable 
kingdom has, until recently, been so fragmentary that it seemed 
hopeless to attempt a detailed treatment of the subject. Our stores 
of knowledge have, however, been rapidly accumulating in recent 
years, and we have now arrived at a stage when every new discovery 
serves to render useful and intelligible a vast number of facts previ- 
ously fragmentary and of uncertain import. 

Oldest of all the formations known to geologists, and representing 
perhaps the earliest rocks produced after our earth had ceased to be a 
molten mass, are the hard, crystalline, and much-contorted rocks 
named by the late Sir W. E. Logan Laurentian, and which are largely 
developed in the northern parts of North America and Europe, and in 
many other regions. So numerous and extensive, indeed, are the ex- 
posures of these rocks, that we have good reason to believe that they 
underhe all the other formations of our continents, and are even 
world-wide in their distribution. In the lower part of this great sys- 
tem of rocks, which, in some places at least, is thirty thousand feet in 
thickness, we find no traces of the existence of any living thing om the 


*From the “Geological History of Plants,” published by D. Ape SOS ee 
national Scientific Series,” vol. Lxi, 
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earth. But, in the middle portion of the Laurentian, rocks are found 
which indicate that there were already land and water, and that the 
waters and possibly the land were already tenanted by living beings. 
The great beds of limestone which exist in this part of the system 
furnish one indication of this. In the later geological formations the 
limestones are mostly organic—that is, they consist of accumulated 
remains of shells, corals, and other hard parts of marine animals, which 
are composed of calcium carbonate, which the animals obtain directly 
from their food, and indirectly from the calcareous matter dissolved 
in the sea-water. In like manner great beds of iron-ore exist in the 
Laurentian ; but in later formations the determining cause of the ac- 
cumulation of such beds is the partial deoxidation and solution of the 
peroxide of iron by the agency of organic matter. Besides this, cer- 
tain forms known as Hozoon Canadense have been recognized in the 
Laurentian limestones, which indicate the presence at least of one of 
the lower types of marine animals. Where animal life is, we may 
fairly infer the existence of vegetable life as well, since the plant is 
the only producer of food for the animal. But we are not left merely 
to this inference. Great quantities of carbon or charcoal in the form 
of the substance known as graphite or plumbago exist in the Lauren- 
tian. Now, in more recent formations we have deposits of coal and 
bituminous matter, and we know that these have arisen from the ac- 
cumulation and slow putrefaction of masses of vegetable matter. 
Further, in places where igneous action has affected the beds, we find 
that ordinary coal has been changed into anthracite and graphite, that 
bituminous shales have been converted into graphitic shales, and that 
cracks filled with soft bituminous matter have ultimately become 
changed into veins of graphite. When, therefore, we find in the Lau- 
rentian thick beds of graphite and beds of limestone charged with de- 
tached grains and crystals of this substance, and graphitic gneisses 
and schists and veins of graphite traversing the beds, we recognize the 
same phenomena that are apparent in later formations containing 
vegetable débris. 

The carbon thus occurring in the Laurentian is not to be regarded 
as exceptional or rare, but is widely distributed and of large amount. 
In Canada more especially the deposits are very considerable. 

The graphite of the Laurentian of Canada occurs both in beds and 
in veins, and in such a manner as to show that its origin and deposi- 
tion are contemporaneous with those of the containing rock. 


The quantity of graphite in the Lower Laurentian series is enor- 


mous. Some years ago, in the township of Buckingham, on the Ottawa 
River, I examined a band of limestone believed to be a continuation 
of that deseribed by Sir W. E. Logan as the Green Lake limestone. 
It was estimated to amount, with some thin interstratified bands of 
gneiss, to a thickness of six hundred feet or more, and was found to 
be filled with disseminated crystals of graphite and veins of the min- 
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eral to such an extent as to constitute in some places one fourth of the 
whole ; and, making every allowance for the poorer portions, this band 
can not contain in all a less vertical thickness of pure graphite than 
from twenty to thirty feet. In the adjoining township of Lochaber 
Sir W. E. Logan notices a band from twenty-five to thirty feet thick, 
reticulated with graphite veins to such an extent as to be mined with 
profit for the mineral. At another place in the same district a bed of 
graphite from ten to twelve feet thick, and yielding twenty per cent. 
of the pure material, is worked. As it appears in the excavation made 
by the quarrymen, it resembled a bed of coal; and a block from this 
bed, about four feet thick, was a prominent object in the Canadian 
department of the Colonial Exhibition of 1886.. When it is considered 
that graphite occurs in similar abundance at several other horizons, in 
beds of limestone which have been ascertained by Sir W. E. Logan to 
have an aggregate thickness of thirty-five hundred feet, it is scarcely 
an exaggeration to maintain that the quantity of carbon in the Lauren- 
tian is equal to that in similar areas of the Carboniferous system. 

If we ask more particularly what kinds of plants might be expected 
to be introduced in such circumstances, we may obtain some informa- 
tion from the vegetation of the succeeding Paleozoic age, when such 
conditions still continued to a modified extent. In this period the 
club-mosses, ferns, and mare’s-tails engrossed the world and grew to 
sizes and attained degrees of complexity of structure not known in 
modern times. In the previous Laurentian age something similar may 
have happened to alge, to fungi, to lichens, to liverworts, and mosses, 
The alge may have attained to gigantic dimensions, and may have 
even ascended out of the water in some of their forms. 

Whether this early Laurentian vegetation was the means of sus- 
taining any animal life other than marine protozoa, we do not know. 

If we ask to what extent the carbon extracted from the atmosphere 
and stored up in the earth has been, or is likely to be, useful to man, 
the answer must be that it is not in a state to enable it to be used as 
mineral fuel. It has, however, important uses in the arts, though at 
present the supply seems rather in excess of the demand, and it may 
well be that there are uses of graphite still undiscovered, and to which 
it will yet be applied. 

Finally, it is deserving of notice that, if Laurentian graphite indi- 
cates vegetable life, it indicates this in vast profusion. That incalcu- 
lable quantities of vegetable matter have been oxidized and have dis- 
appeared we may believe on the evidence of the vast beds of iron-ore ; 
and, in regard to that preserved as graphite, it is certain that every 
inch of that mineral must indicate many feet of crude vegetable 
matter. 

It is remarkable that, in ascending from the Laurentian, we do not 
at first appear to advance in evidences of plant-life. The Huronian 
age, which succeeded the Laurentian, seems to have been a disturbed 
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and unquiet time, and, except in certain bands of iron-ore and some 
dark slates colored with carbonaceous matter, we find in it no evidence 
of vegetation. In the Cambrian a great subsidence of our continents 
began, which went on, though with local intermissions and reversals, 
all through the Siluro-Cambrian or Ordovician time. These times 
were, for this reason, remarkable for the great abundance and increase 
of marine animals rather than of land-plants. Still, there are some 
traces of land vegetation. 

The oldest plants known to me, and likely to have been-of higher 
grade than algx, are specimens kindly presented to me by Dr. Alleyne 
Nicholson, of Aberdeen, and which he had named Buthotrephis Hark- 
nessii* and B. radiata. They are from the Skiddaw rocks of Cum- 
berland. On examining these specimens, and others subsequently col- 
lected in the same locality by Dr. G. M. Dawson, while convinced by 
their form and carbonaceous character that they are really plants, I 
am inclined to refer them not to alge, but probably to rhizocarps. 
They consist of slender branching stems, with whorls of elongate and 
pointed leaves, resembling the genus Annularia of the coal formation. 

Iam inclined to believe that both 


Yi frill i" iy v hi of Nicholson’s species are parts 
a Ay at i al Inns iy of one plant, and for this I have 
Wi iN \t ill |S proposed the generic name Prot- 
i holy! ey annularia (Fig. 1). Somewhat 

, as higher in the Siluro-Cambrian, in 


the Cincinnati group of America, 
Lesquereux has found some mi- 
nute radiated leaves, referred by 
him to the genus Sphenophyllum, 
which is also allied to rhizocarps. 
Still more remarkable is the dis- 
covery in the same beds of a stem 
with rhombic areoles or leaf - 
bases, to which the name Proto- 
stigma has been given.t If a 
plant, this may have been allied 
to the club-mosses, This seems 
to be all that we at present know 
of land-vegetation in the Siluro- 
ee es tee a Cambrian. Bo far as the remains 

go, they indicate the presence of: 
the families of rhizocarps and of lycopods. 

If we ascend into the Upper Silurian, or Silurian proper, the evi- 
dences of land-vegetation somewhat increase. In 1859 I described, in 
The “Journal of the Geological Society,” of London, a remarkable 
tree from the Lower Erian of Gaspé, under the name Prototazites, but 


* “ Geological Magazine,” 1869. + Protostigma sigillarioides, Lesquereux. 






































> 

















THE EARLIEST PLANTS. 791 


for which I now prefer the name Nematophyton. When in London, 
in 1870, I obtained permission to examine certain specimens of spore- 
cases or seeds from the Upper Ludlow (Silurian) formation of Eng- 
land, and which had been described by Sir Joseph Hooker under the 
name Pachytheca. In the same slabs with these I found fragments of 
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Fie. 2.—Nematophyton Logani (magnified). Vertical section. 


fossil wood identical with those of the Gaspé plant. Still later I rec- 
ognized similar fragments associated also with Pachytheca in the Silu- 
rian of Cape Bon Ami, New Brunswick. Lastly, Dr. Hicks has dis- 
covered similar wood, and also similar fruits, in the Denbighshire grits, 
at the base of the Silurian.* 
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Fie. 8.—Nematophyton Logani (magnified). Horizontal section. ak part of one of the radial 
spaces, with tubes passing into it. 

They are trees of large size, with a coaly bark and large spreading 
roots, having the surface of the stem smooth or irregularly ribbed, but 
with a nodose or jointed appearance. Internally, they show a tissue 
of long, cylindrical tubes, traversed by a complex network of hori- 
zontal tubes thinner walled and of smaller size. The. tubes are ar- 


* “ Journal of the Geological Society,” August, 1881. 
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ranged in concentric zones, which, if annual rings, would in some 
specimens indicate an age of one hundred and fifty years. There are 
also radiating spaces, which I was at first disposed to regard as true 
medullary rays, or which at least indicate a radiating arrangement of 
the tissue. They now seem to be spaces extending from the center 
toward the circumference of the stem, and to have contained bundles 
of tubes gathered from the general tissue and extending outward per- 
haps to organs or appendages on the surface. That the plant grew on 
land I can not doubt, from its mode of occurrence ; that it was of 
durable and resisting character is shown by its state of preservation ; 
and the structure of the seeds called Pachytheca, with their constant 
association with these trees, give countenance to the belief that they 
are the fruit of Nematophyton. Of the foliage or fronds of these 
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Fie. 4.—Nematophyicn Logani (magnified). Restoration.* \ 


strange plants we unfortunately know nothing. They seem, however, 
to realize the idea of arboreal plants having structures akin to those 
of thallophytes, but with seeds so large and complex that they can 
scarcely be regarded as mere spores. 

Multitudes of markings occurring on the surfaces of the older 
rocks have been referred to the alge or sea-weeds, and indeed this 
group has been a sort of refuge for the destitute to which paleontolo- 
gists have been accustomed to refer any anomalous or inexplicable 
form which, while probably organic, could not be definitely referred 


* Figs. 2, 3, and 4 are drawn from nature, by Professor Penhallow, of McGill College. 
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to the animal kingdom. There can be no question that some of these 
are truly marine plants ; and that plants of this kind occur in forma- 
tions older than those in which we first find land-plants, and that they 
have continued to inhabit the sea down to the present time. It is 
also true that the oldest of these alge closely resemble in form plants 
of this kind still existing ; and, since their simple cellular structures 
and soft tissues are scarcely ever preserved, their general forms are 
all that we can know, so that their exact resemblance to or difference 
from modern types can rarely be determined. For the same reasons it 
has proved difficult clearly to distinguish them from mere inorganic 
markings or the traces of animals, and the greatest divergence of 
opinion has occurred in recent times on these subjects. 

The author of this work has 
given much attention tothese {< 
remains, and has not been dis- = 
posed to claim for the vegetable 
kingdom so many of them as 
some of his contemporaries.* I 
believe there are many real ex- 
amples of fossil alge, but the 
difficulty is to distinguish them. 

The genus Buthotrephis of 
Hall, which is characterized as 
having stems, subcylindric or 
compressed, with numerous 
branches, which are divaricat- 
ing and sometimes leaf -like, 
contains some true alge. A 
beautiful species, collected by 
Colonel Grant, of Hamilton, 
and now in the McGill College 
collection, may be described as 
follows : 

Buthotrephis Grantii, 8. N. 
(Fig. 5).— Stems and fronds 
smooth and slightly striate lon- 
gitudinally, with curved and in- 
terrupted strie. Stem thick, 
bifurcating, the divisions ter- 
minating in irregularly pinnate rs. 5.—Buthotrephie Manag matins Ap Som 
fronds, apparently truncate at 
the extremities. The quantity of carbonaceous matter present would 


indicate thick, though perhaps flattened, stems and dense fleshy fronds. 

It may be well to mention the remarkable Cauda-Galli fucoids, 
referred by Hall to the genus Spirophyton, and which are characteris- 
* “ Impressions and Footprints of Aquatic Animals,” “ American Journal of Science,” 1878. 
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tic of the oldest Erian beds. The specimens which I have seen from 
New York, from Gaspé, and from Brazil, leave no doubt in my mind 
that these were really marine plants, and that the form of a spiral 
frond, assigned to them by Hall, is perfectly correct. They must have 
been very abundant and very graceful plants of the early Erian, im- 
mediately after the close of the Silurian period. 

It is not surprising that great difficulties have occurred in the de- 
termination of fossil alge. Enough, however, remains certain to 
prove that the old Cambrian and Silurian seas were tenanted with sea- 
weeds not very dissimilar from those of the present time. It is further 
probable that some of the graphitic, carbonaceous, and bituminous 
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. Fie. 6.—Srtvrtan Veceration Restorep. Protannularia, Berwynia, Nematophyton, Spheno- 
phylum, Arthrostigma, Psilophyton. 
shales and limestones of the Silurian owe their carbonaceous matters 
to the decomposition of algw, though possibly some of it may have 
been derived from graptolites and other corneous zodphytes. In any 
case, such microscopic examinations of these shales as I have made, 
have not produced any evidence of the existence of plants of higher 
grade, while those of the Erian and Carboniferous periods, similar to 
the naked eye, abound in such evidence. It is also to be observed 
that, on the surfaces of beds of sandstone in the Upper Cambrian, 
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carbonaceous débris, which seems to be the remains of either aquatic 
or land plants, is locally not infrequent. 

Referring to the land vegetation of the older rocks, it is difficult to 
picture its nature and appearance. We may imagine the shallow 
waters filled with aquatic or amphibious rhizocarpean plants, vast 
meadows or brakes of the delicate Psilophyton and the starry Protan- 
nularia and some tall trees, perhaps looking like gigantic club-mosses, 
or possibly with broad, flabby leaves, mostly cellular in texture, and 
resembling alge transferred to the air. Imagination can, however, 
scarcely realize this strange and grotesque vegetation, which, though 
possibly copious and luxuriant, must have been simple and monoto- 
nous in aspect, and, though it must have produced spores and seeds 
and even fruits, these were probably all of the types seen in the 
modern acrogens and gymnosperms. 

“In garments green, indistinct in the twilight, 
They stand like Druids of old, with voices sad and prophetic.” 

Prophetic they truly were of the more varied forests of succeeding 
times, aud they may also help us to realize the aspect of that still 
older vegetation, which is fossilized in the Laurentian graphite ; 
though it is not impossible that this last may have been of higher and 
more varied types, and that the Cambrian and Silurian may have been 
times of depression in the vegetable world, as they certainly were in 
the submergence of much of the land. 

These primeval woods served at least to clothe the nakedness of 
the new-born land, and they may have sheltered and nourished forms 
of land-life still unknown to us, as we find as yet only a few insects 
and scorpions in the Silurian. They possibly also served to abstract 
from the atmosphere some portion of its superabundant carbonic acid 
harmful to animal life, and they stored up supplies of graphite, of 
petroleum, and of illuminating gas, useful to man at the present day. 
We may write of them and draw their forms with the carbon which 
they themselves supplied. 








Tue considerations adduced by Professor Alfred Marshall, in answer to the 
question whether London is healthy, are applicable to other large cities. Many 
people live long in the metropolis, not because it is healthy, but because their 
exceptional health and strength induced them to come there. Most of the in- 
habitants who were born elsewhere were, when they came, the picked lives, the 
strongest members of their several parishes. Numbers of London-born people 
have gone away to live elsewhere because they felt themselves unequal to the 
strain of metropolitan life. The death-rate of young women is low, partly be- 
cause of the favorable conditions of life of domestic servants, and partly because 
young people who come to the city are likely to go home as soon as they get ill, 
to swell, perhaps, the death-rate of their native towns. Really, London is very 
unhealthy ; for, although the population consists mainly of picked lives, and 
despite all the resources of wealth to counteract disease, the expectation of life 
is below the average. 
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CHINESE SUPERSTITIONS. 
By ADELE M. FIELDE. 


HE superstitious beliefs and observances of the Chinese are num- 
berless, and they occupy more or less the time and mind of every 
individual in the nation. Those here recorded are common among the 
people near Swatow. I am unable to say how many of them are pure- 
ly local. ; 

When a child is just one month old, the mother, carrying it in a 
scarf on her back, induces it to look down into a well. This is sup- 
posed to have a mentally invigorating effect, producing courage, and 
deepening the understanding. 

A mother feeds her young infant from a cup rather than from a 
bowl or plate, because a bowl, being capacious, has an occult influence 
in making the child a large eater ; while a plate, being shallow, causes 
him to throw up his food on slight provocation. The cup, being small 
and deep, insures his taking but little food, and keeping it for assimi- 
lation. 

When a child becomes ill, the mother gathers thorns from twelve 
species of plants and makes an infusion in which she washes the child, 
hoping to wash the disease, with the demon that produces it, into the 
water. She then carries the water to an open space where many peo- 
ple go to and fro, and there throws it upon the ground. As she goes 
from her own house, the inhabitants of the streets she traverses shut 
their doors, to prevent the disease from entering their abodes. A 
woman of my acquaintance recently told me that, having no fear of 
demons, she did not shut her door when a neighbor passed her house 
carrying water in which a child having fever and ague had just been 
washed, and the very next day she herself had chills! 

If a child falls from a high place to the ground, spirit-money is im- 
mediately burned upon the spot by the mother, to propitiate the demon 
who is trying to pull the child down to destruction. 

When a child has fallen, there is danger that he may have left his 
twelve wits in the earth on which he fell, so the mother at once makes 
with her empty hand the motion of dipping from the ground to the 
child’s chest. Thus she replaces in the child what might otherwise be 
permanently lost in the soil. If a man falls into a cesspool or well, a 
long-handled dipper is used to dip out and restore to his bosom his 
scattered senses ; then three sheets of spirit-money are thrown burning 
into the well, and a heavy stone is cast after it. 

It is unlucky to leave much hair on a boy’s head when he is old 
enough to wear a queue ; therefore the head should be shaved so as to 
leave but a small patch on the crown. Abundant hair is symbolic of 
a burden on the head, and a heavy queue may soon bring the care of 
the family upon the boy through the death of his father. 
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During the month succeeding the birth of a child the mother 
must not cross the threshold of another person’s room, Should she do 
this, she will endanger the welfare of the occupants, and in her next 
life she will perpetually scrub the floor of the room entered. 

A girl who is partaking of the last meal she is to eat in her father’s 
house previous to her marriage, sits at the table with her parents and 
brothers ; but she must eat no more than half the bow! of rice set be- 
fore her, else her departure will be followed by continual scarcity in 
the domicile she is leaving. 

If « bride breaks the heel of her shoe in going from her father’s to 
her husband’s house, it is ominous of unhappiness in her new relations. 

A piece of bacon and a parcel of sugar are hung on the back of a 
bride’s sedan-chair as a sop to the demons who might molest her while 
on her journey. The “Three Baneful Ones” are fond of salt and 
spices, and the “ White Tiger ” likes sweets. 

A bride may be brought home while a coffin is in her husband’s 
house, but not within one hundred days after a coffin is carried out. 
Domestic troubles are sure to come upon one who is married within a 
hundred days after a funeral. 

A bride, while putting on her wedding garments, stands in a round, 
shallow basket. This conduces to her leading a placid, well-rounded 
life in her future bome. After her departure from her father’s door, 
her mother puts the basket over the mouth of the oven, to stop the 
mouths of all who would make adverse comment on her daughter, and 
then sits down before the kitchen range, that her peace and leisure 
may be duplicated in her daughter’s life. 

A bride must not, for four months after her marriage, enter any 
house in which there has recently been a death or a birth, for if she 
does so there will surely be a quarrel between her and the groom. If 
a young mother goes to see a bride, the visitor is looked upon as the 
cause of any calamity that may follow. 

One who has ordered a coffin must guide its bearers by the shortest 
road to the house in which the corpse lies. The bearers of an empty 
coffin may not inquire their way at any house nor of any person. To 
mistake the road when carrying a coffin, or to take it to any house 
other than that where it is wanted, brings terrible misfortunes on per- 
sons thereby disturbed. Any insult may with impunity be offered to 
coffin-sellers who mistake the destination of their goods. 

One should not catch butterflies, since departed spirits frequently 
incorporate themselves in these insects, and flit back to see what is 
being done in their old dwelling. A-man is known to have died the 
day after killing a butterfly. 

When a cow’s tooth is found in a field, it is put on a shelf with the 
gods, and keeps demons from entering the house. 

If, when one is under the open sky, a bird drops excrement upon 
mne, the omen is bad, and must be immediately offset by going to per- 
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sons of three different surnames, all unlike one’s own, and begging a 
little rice to eat. 

If one, who is walking along a road, has a sudden attack of colic, 
he procures three paper bags that have held incense, and burns them 
on the spot where he was when he began to feel the pain, to pacify the 
demon of the locality. A demon’s day is man’s night, and man’s night 
is a demon’s day ; therefore candles are lighted when offerings are 
made to demons by daylight. 

If a fly falls into the porridge, if a magpie chatters on the roof, or 
if two chickens fight, it is a sign that a guest is coming. 

A cock that crows before midnight foretells a death in the family. 
Spirit-money must be burned, a hoop must be put in the front door 
at its top, and the crowing fowl must be given away or sold. No one 
would knowingly buy a fowl that crowed before midnight, and, if it 
were sold, no one would dare use the cash received for it. 

When a person commits suicide by hanging, the beam from which 
the body hung is cut out from the roof and burned, or thrown into 
the river to be carried away by the current. The floor underneath the 
feet of the hanging corpse is also dug up and replaced by new material. 
Thus the evil influence which would inhere in the spot is eradicated 
from the house. 

If a pot of money is found, a rice-flour cake is put in the place of 
each coin taken, and spirit-money is burned as an offering to any spirit 
that might be irritated by the removal of the treasure. 

No one picks up a girdle found in the road, through fear that some 
one may have been hung by it, and that the spirit may follow and 
worry the possessor. If a single coin or other article is found, it is 
picked up with fear; but if a pair or an even number of things be 
found, they are taken without anxiety, for odd numbers are unlucky, 
while even numbers are lucky. Three is a particularly unlucky num- 
ber. Three persons, therefore, never sit together at a table, and no 
couple marries when there are six years of difference in age, because 
six is twice three. 

It is not considered respectable for an old man to be without 4 
beard, nor for a young man to wear one. A youth who puts on an air 
of wisdom is called a beardless old man. When a man decides to let 
his beard grow, his sons and sons-in-law make a feast for him, and 
congratulate him on his longevity. No one who has once grown a 
beard cuts it off, as such an act would inevitably bring disasters upon 
his family. 

If one sneezes on New-Year’s-eve while preparing for bed, he fears 
misfortune during the next year, unless he goes to three families of 
' different surnames, and begs from each a little cake, shaped like a tor- 
toise, and in common use at the end of the year as an emblem of long 
life. These cakes must be eaten by the sneezer before midnight. 
Sneezing is generally a sign that somebody is thinking of one. A 
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man walking along the road knew that a stranger was walking behind 
him. The first man sneezed, and, though he was a bachelor, he liked 
to appear to be the head of a household, and exclaimed, “ Ah, my wife 
is thinking of me!” The second man, on reaching home, asked his 
wife why she had not thought of him at all that day. The wife in- 
quired why he asked that unusual question, and, after much persuasion, 
got him to reveal the reason for his unjust accusation of disregard. 
When he told her that he had not sneezed, while his fellow-traveler 
had received that proof of a wife’s remembrance, the wise little woman 
told her jealous spouse that on the morrow he would have evidence of 
her consideration. The next morning he went to carry two jars of 
oil to a neighboring village, and, as the sun was hot, his wife urged 
his wearing a wet towel on his head under his hat to protect him from 
the heat. The towel was cold, and gave the poor man a chill. Just 
as he was going down a steep slope he sneezed violently, stumbled, 
fell, and spilled the oil. When he reached home that evening, he said 
to his wife, “If you are going to think of me when I am absent, I 
wish you would do it when I am on level ground, and not when I am 
going down-hill ! ” 





THE PRESENT STATUS OF MINERALOGY. 
By Prorzssor F. W. CLARKE. 


ly the study of any branch of science it is well to pause occasion- 
ally, that we may look about us, see where we are, what we 
are doing, and what we had better do. For that which distinguishes 
science from empirical knowledge is its unity of purpose, its coherence, 
and its definite relation of part to part ; and these features develop 
best when attention is temporarily withdrawn from the details of 
special research. As a science grows, and increases in complexity, the 
individual worker must confine himself more and more to particular 
investigations ; these, to him, assume undue importance, and their 
higher significance as part of a broad general field is ignored or lost. 
The petty details are essential ; but, incodrdinated, they make not 
science, but chaos. The scattered bricks are good material, but they 
must be brought together into one symmetrical structure. 

These remarks are particularly true of a concrete science like min- 
eralogy. Here we have a branch of knowledge which rests upon 
the observation of material facts ; and which, hitherto, has owed little 
to abstract reasoning. It has grown up, partly as a “natural” sci- 
ence, partly as an outlying division of chemistry ; and hypothesis has 
had little to do with its upbuilding. The mineralogist collects, ob- - 
serves, describes, and classifies species as he finds them, determines 
their mode of occurrence, chemical composition, and physical prop- 
erties ; and then, too often, considers his work finished, except as re- 
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gards the gathering of more data of like kind, with possible refine- 
ments of method. The relations and bearing of mineralogy toward 
other sciences have been, with rare exceptions, slighted ; and a general 
theory of its nature and purpose has hardly been considered at all. 

Of late years, however, an improvement has been noticeable. New 
lines of investigation are open, new modes of thought are recognized, 
and philosophical treatment is in order. In mineralogy, as in most 
other sciences, a central stem of growth is perceivable, around which 
the facts are grouping themselves to obvious advantage.- Lithology 
(which mainly deals with the association of minerals), the study of 
pseudomorphs and alterations, and the synthesis of many mineral spe- 
cies, all furnish lines of evidence which converge toward certain gen- 
eral conceptions dominating the entire subject, and linking it intimately 
with other divisions of scientific thought. The discovery of new spe- 
cies is no longer the main object of the mineralogist, who is learning 
to look upon the correlation of known minerals as much more impor- 
tant. 

In the study of minerals as such, apart from their geological rela- 
tions, two main avenues of research are followed’: First, the physical 
method, which is now mainly devoted to morphological considera- 
tions ; and, secondly, the chemical method, which discusses composition. 
Philosophically regarded, the former method is subordinate to the lat- 
ter, for physical properties, including form, are undoubtedly functions 
of chemical! structure, which alone is fundamental and determining. A 
mineral species is best denoted as a definite chemical substance occur- 
ring in the crust of the earth ; and its integrity depends upon the 
sharpness with which its constitution can be made out. In any given 
case, the claims of a species to recognition depend upon definiteness 
of composition, together with, in less degree, definiteness of form. The 
latter consideration, however, is only approximately general ; for in 
some cases it can not be determined, and some minerals are amorphous ; 
whereas the former test applies without exception. Crystalline form 
is but one property of a substance—more important to the mineralo- 
gist, doubtless, than any other physical condition, yet governed ulti- 
mately by chemical determinations. The nature of the substance is 
the one fundamental fact in the description of any mineral species. 

It is not always easy, however, to prove definiteness of composi- 
tion. A mineral may, to all outward appearance, be uniform in texture, 
and yet, seen in thin section under the microscope, it may be found to 
contain several different things. The microscope, therefore, with its 
adjunct the polariscope, is an important weapon in the hands of the 
mineralogist. By its aid he determines the mechanical purity of a 
given specimen ; and upon examination under polarized light he can 
tell something as to its crystalline system, even though distinct crystals 
as such may not be visible. Few mineralsare wholly free from me- 
chanical admixtures, which complicate analysis, and vitiate the con- 
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clusions drawn from analytical results. Proof of homogeneity is an 
essential datum in the establishment of a mineral species. Many a 
supposed species has been overthrown by the microscope. 

But a mineral may be apparently homogeneous, and yet indefinite 
chemically ; for, apart from mere impurities which are unrecognizable 
by physical means, there are modes of admixture even more difficult 

.to determine. Two distinct compounds may crystallize together in 
varying proportions, so as to yield definite forms which are, to all 
physical tests, perfectly homogeneous. Such mixtures of “isomor 
phous” substances are almost infinite in number ; they are among the 
commonest occurrences in Nature; and they complicate the miner- 
alogic problem enormously. Theoretically, a species is easily defined ; 
practically, the definition is most troublesome. Oftentimes all the 
members of an isomorphous group are regarded as one species, in which 
certain analogous elements are said to “replace” each other. Iron 
and alumina are thus mutually replaceable ; so are the oxides of thé 
magnesia group; so also are sodium and potassium. But this usage, 
though common and sanctioned by weighty authorities, is not rigidly 
scientific. It is allowable conventionally, but only so long as we do 
not lose sight of what it really means. The so-called replacement is 
in reality a phenomenon of mixture between isomorphous salts of allied 
metals or acids, which salts are the true, definite species. For example, 
garnet varies in composition in just this peculiar way, and six or more 
compounds, all different but similar, are represented in it. Some- 
times we find one of these compounds nearly pure ; but oftener two 
or more exist in a given crystal. Garnet, therefore, is not one species, 
but a group, and should be so treated. A mixture is a mixture, wheth- 
er visibly so or not, and has no title to specific naming. On a sys- 
tematic basis the current policy needs modification ; for it varies too 
widely and can not be universally applied. Seeking to evade one 
set of difficulties, it creates new: ones. 

In consequence of the tendency toward mixture among species, 
and of the wide-spread fashion of regarding the crystal as the mineral- 
ogical unit, there has grown up a general belief that minerals are in 
most cases very complex chemically. Some species, undoubtedly, are 
quite simple, like quartz, fluor-spar, or calcite ; but others, especially 
among the silicates, appear to be most complicated, and even variable, 
in composition. This complexity, which is in great part due to the 
influences already mentioned, is perhaps apparent rather than real. 
Mixtures, whether crystalline or mechanical, can hardly be given either 
simple or definite chemical formulw. The true individual units are 
probably not very complex, for their modes of origin favor simplicity. 
A complex molecule is likely to be unstable—the more complex, the 
more unstable ; while minerals seem to be generated under conditions 
adverse to instability, Some have been deposited from solutions in 
which many reactions were possible ; others originate under conditions 
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of high temperature ; and in either case only the more stable com- 
pounds are likely to be formed. Simplicity of chemical structure is 
therefore to be presumed ; and the reverse should be the exception 
rather than the rule. Great complexity may sometimes exist ; but in 
most cases it may be traced to the commingling of isomorphous bodies, 
or to impurities which have been overlooked. 

Suppose, now, that for a given mineral the true chemical composi- 
tion has been made out and expressed in a definite formula. All errors 
due to interminglings of other bodies may have been eliminated, and ) 
yet something still remains to be done before we can truly understand . 
the nature of the substance. Here we must draw from the stock of con- 
ceptions furnished to science by organic chemistry. Two or more } 
compounds, identical in percentage composition, may be widely different 
in other respects. Among organic compounds this fact is one of the 
commonplaces, but among minerals it is rarer and less easily explained. 
For example, calcite and aragonite, differing in crystalline form and in 
physical properties, are alike in composition, both being simply car- 
bonate of lime. The differences lie within the molecule, and arise 
from the fact that the atoms are differently grouped or arranged. 
Partly from physical evidence, and partly from ultimate composition, 
the organic chemist infers the number of atoms in an organic mole- 
cule, and by a study of the changes which a substance can undergo he 
draws conclusions as to the position of these atoms with reference to 
each other. These conclusions are expressed in terms of chemical 
structure, By reasoning, too special for review here, he accounts for 
the differences between two “isomeric ” compounds, and by means of 
“ structural formule ” he symbolizes the relations of each to the other. 
Can similar reasoning be applied to mineral species ? 

It is easy enough to devise structural formule, even with all the 
limitations which chemical science imposes. Given a certain number 
of atoms, built up into a molecule, and we can represent them as ar- 
ranged in a variety of ways. But, to have value, that way must be 
chosen which shall represent the relations of the substance under con- 
sideration to other substances, and which shall, therefore, fulfill a defi- 
nite scientific purpose in the interpretation of known facts. Formule 
so devised are of great utility ; they shed much light upon the changes 
which bodies undergo, and upon their possible modes of generation ; 
and this they do independently of all speculative considerations as to 
their ultimate meaning. The simpler chemical formule express com- 
position only ; the structural formule indicate function also. The lat- 
ter, equally with the former, is essential to the discussion of our fun- 
damental problem, namely, to determine the nature of the substances 
with which we deal. 

At the present moment mineralogy is just entering upon this higher 
field of chemical study. Some mineralogists are vaguely distrustful 
of the new structural conceptions ; some are indifferent to them ; 
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others are openly opposed. The latter, however, mostly belong to a 
school of thought which, chemically speaking, is obsolescent ; and by 
refusing to accept the later notation they bar the doors of progress 
against themselves. They discover details, but they develop no prin- 
ciples. A reasonable distrust of novelty, however, is always legitimate; 
and the question may fairly be raised whether the methods of reason- 
ing which are valid in organic chemistry can safely be applied to min- 
eralogic research. The organic chemist deals with compounds for 
which the starting-points are simple‘and well known ; in many cases 
he can determine molecular weights with ease ; and his material is so 
plastic that it can be altered, built up, or transferred in readily trace- 
able ways. Every step in his processes can be followed, and his re- 
sults may be checked from many sides. Minerals, on the other hand, 
are hard and stubborn ; they form slowly and change with difficulty ; 
they can not be handled as systematically as their organic analogues, 
and the evidence concerning their chemical structure is therefore less 
complete and convincing. Still, the case is not quite hopeless, and 
much positive work may be done. . 

Just at this point the main lines of mineralogic investigation seem 
to converge toward the central stem of growth. Leaving out of ac- 
count mere questions of descriptive detail, the raw material of scien- 
tific thought, we may consider three great divisions of study which 
touch the problem of chemical structure. First of all, we have the 
branch of associative mineralogy. Minerals do not occur together at 
random, in all conceivable groupings, but only in accordance with defi- 
nite laws which are now subjects for investigation. We can not clearly 
formulate these laws as yet, but we are learning much about them 
empirically ; so that in many cases, upon finding one species, we in- 
stinctively look for certain others, which we are quite sure must exist 
with or near it. Some minerals are found in granite veins, some in 
volcanic rocks, and some only in ore-bodies, and each one may be evi- 
dence for its neighbors. The chief work of the lithologist is in a 
limited portion of this field; for he considers the minerals which are 
aggregated into rock-masses, which latter represent definite and fre- 
quently recurring associations exhibited upon a large scale. The very 
classification of the rocks is based upon their mineralogical character- 
istics. Lithology, however, takes into account only a small minority 
of known species. 

Now each well-established group of mineral associates indicates 
something relative to their origin. It represents the collective con- 
ditions under which they came into existence, and points distinctly 
toward the chemical reactions which formed them. If we study any 
one locality closely, we shall discover some details of curious signifi- 
cance. Some minerals occur enveloped by, inclosed in, or implanted 
upon others ; some line cavities, and some represent incompleted pro- 
cesses. We see clearly that one was formed before or after another ; 
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we trace out the left-over material which was last deposited ; we find 
secondary growths built up from more primitive substances. Through- 
out we gather evidence bearing upon the life-history of each mineral, 
and this may be directly correlated with the conception of chemical 
structure. When we can determine the conditions under which a com- 
pound can be formed, we shall have made along step forward in un- 
derstanding the nature of the substance. 

The second of our three lines of investigation is closely allied to the 
first, and, indeed, overlaps it somewhat. It is the study of alterations. 
A mineral has not only an origin and growth, but also a process of 
decay, during which its material, disintegrated, is made over into 
new forms. It is very common to find a crystal with its nucleus un- 
changed, and its surface transformed into some other species. Some of 
these alterations are easy to understand ; as when, by oxidation, a 
cube of iron pyrites becomes a cube of the brown hydroxide, limonite ; 
or when an arseniate or sulphate is derived from an arsenide or sul- 
phide. Other changes, however, are less simple, such as the transforma- 
tion of topaz into mica, or of corundum into margarite ; but all of 
them tell something as to the nature of the substance altered, and help 
to elucidate the problems of structure and function. An alteration 
- product is the record of a chemical reaction, which may be traced and 
reasoned about ; and the evidence which it offers is quite analogous to 
that used by the organic chemist to determine the structure of a car- 
bon compound. In the latter case alteration products—that is, deriva- 
tives—are produced artificially ; in the former the mineralogist finds 
them ready formed in Nature. Unfortunately, however, such altera- 
tion products are not attractive specimens ; and the ordinary collector 
throws them aside as worthless. An altered crystal has lost its per- 
fection and beauty, and is valuable only for what it signifies. But, 
from a scientific point of view, its value is real and considerable, if 
only it be studied thoroughly, apart from superficial appearances, and 
without jumping at conclusions. Here, again, the microscope and the 
chemical analysis are necessary coadjutors. 

One line of research yet remains to be considered. The two 
already disposed of deal with material as gathered in the field ; the 
third is an affair of the laboratory. Of late years many mineralogists 
have been actively at work upon the synthesis of minerals, building 
up their crystals by artificial means, and reproducing in a rapid way the 
slower processes of Nature. Many species have thus been formed in 
well-defined condition ; and other compounds, different from but 
closely analogous to well-known minerals, have also been produced. 
Every year there are great advances in this field of work, and every 
step which is taken is in the direction of the main problem. Some- 
times results are attained by methods unlike those which grew the 
native crystal; but even then new light is shed upon its nature, and 
we know more of its possible modes of genesis. Some experiments 
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also bear upon the subject of alterations ; and definite alteration prod- 
ucts are artificially obtained. So far, little has been done toward 
generalizing upon this class of observations ; but, as the facts accumu- 
late, new relations will appear and reasoning must follow. Each ex- 
periment suggests new experiments ; each discovery points toward 
others, and the connecting theories will grow up around the concep- 
tion of chemical structure. It is the only conception yet clearly recog- 
nized which is general enough to cover the whole field. 

It has already been argued that the physical study of minerals is 
subordinate to their chemical investigation, for the reason that all 
properties depend upon composition. Physical researches, neverthe- 
less, have great value in mineralogy, and a paper under the caption of 
this essay would be wretchedly incomplete if it failed to consider them. 
Physical data, moreover, aid in the discussion of chemical structure, 
and point out analogies of weighty significance. Specific gravity, for 
instance, is always an important datum in the study of a species ; and 
the ratio between it and the molecular weight of a compound tells us 
something of the condensation which the elementary material has un- 
dergone in combining. One eminent mineralogist is now using this 
ratio as a basis for mineral classification, especially among the silicates ; 
and his results are likely to emphasize the conclusions drawn from 
quite different sources. This method of study, however, presupposes 
a knowledge of true chemical composition. With the latter it means 
much ; alone it signifies little. 

Upon the thermal and electrical properties of minerals compara- 
tively little has been done ; and that little has slight reference to min- 
eralogy in general. The optical constants, on the other hand, are 
elaborately studied by mineralogists, on account of their direct rela- 
tions to crystalline form. Indeed, optical and crystallographic work 
is a dominant feature of modern mineralogical investigation, although 
a great part of it never rises above the plane of mere descriptive de- 
tail. In its higher aspect it deals with the internal molecular struct- 
ure of crystals, and so furnishes data which may some day be con- 
nected with the broader general conceptions of the chemical field of 
research. The question of how the atoms are grouped has a mechani- 
cal as well as a chemical side ; and some time it will be systematically 
attacked from both directions. At present we only see the future 
possibility of so handling the physical evidence ; but the expectation 
is philosophically just. To-day a knowledge of crystalline form is 
mainly useful in the identification of minerals ; for by it we may de- 
termine a species without destroying the specimen; but its deeper 
potential significance is none the less apparent. Along these lines we 
may safely prophesy progress, which can only end in the complete cor- 
relation of all mineralogic facts, and therefore in the solution of the 
fundamental problem. 

Looked at from the descriptive side alone, mineralogy is a small 
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affair. Only about a thousand species are known, and one large 
volame may fairly cover the field. It is when we consider the mineral 
as a growth—as a body having a past and a future—that broad treat- 
ment of the subject becomes possible. The geologist, dealing with 
phenomena of the grandest character, sees at a first glance little that 
is attractive in mineralogy. He forgets that mineral species make his 
alphabet, and that upon their properties the properties of rock-masses 
must depend. He can not safely generalize upon the one without 
knowing something of the other. He can not understand the chemi- 
cal changes occurring in the earth’s crust, if he ignores the separate 
units and the reactions of which they are capable. The very genesis 
of many rocks must depend upon the conditions under which their 
individual units can concurrently exist, and the latter must be known 
before the larger question can be adequately handled. Mineralogy 
gives to the geologist the weightiest of evidence. To the chemist also 
it is something more than debtor. It gives him, ready made, whole 
groups of compounds which else would be difficultly attainable, and 
these are the starting-points for many lines of research. The true 
character of each science is best seen in the interaction of all the 
sciences. Each in its way is both servant and master; not one can 
stand wholly alone. 
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THE UNIFORMITY OF SOCIAL PHENOMENA. 
By F. X. vow NEUMANN-SPALLART. 


_—. surprising consequences which have attended investigations 
in natural science have excited among the representatives of 
historical and speculative studies a desire to reach results of corre- 
sponding value by the ‘application of observation and analysis to the 
affairs of life. In this manner has arisen a new school of historical 
research, which applies the facts of physical geography, anthropol- 
ogy, ethnography, and other related branches of science, to the ex- 
planation of events, and by this means has passed from mechanical 
transcription and compilation to the examination into the natural, 
causal connection of things. In the same way, speculative philosophy 
has happily become an inductive branch of investigation, and instead 
of the “ eloquent words” with which metaphysics used to labor, scien- 
tifie analysis satisfies the aspirations in that direction, and is reviving 
with its refreshing breath the withered branches of the world’s wis- 
dom, It is not out of course, then, that the sciences of social life also 
should try to discard the tinsel of empty words and to gain by scien- 
tific methods a concrete understanding and a real view of their condi- 
tions. The question has thus arisen, whether the endlessly complicated 
and shifting events which are incessantly modifying the aspects of 
human society can be followed up and explained by natural laws ; 
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whether there is, in fact, a social physiology. Investigation in the 
ordinary sciences was facilitated by the discovery, which was early 
made, that its objects grouped themselves in classes, of which each 
individual corresponded with a common type, and that what was 
observed of one could be predicated of all of its class. Were social 
phenomena susceptible of a similar generalization ? 

The question has only recently been answered with clear knowl- 
edge ; but hints of the solution were given two or three hundred years 
ago to one or two favored thinkers. Giambattista Vico made the first 
approach to it toward the close of the seventeenth century, in his 
“Scienza nuova.” Johann Peter Sissmilch gained another glimpse of 
it a hundred years afterward. Half a century after him, Herder 
advanced the doctrine that a plan ruled in social development, the 
discovery of which must be sought through the study of the philosophy 
of history. The application of mathematical calculations to human 
events is due to two astronomers. Laplace, investigating the law of 
probabilities, suggested that the methods of observation and calculation 
might be of service in social and intellectual studies. The second as- 
tronomer, Quetelet, was the real founder of social physiology. Since 
his investigations there has been no doubt of the practicability of 
studying, by the methods of natural research, those social phenomena 
which had previously been only looked at through the telescope of 
speculation ; for he, not contented with mere suggestions, made actual 
analyses of civil society ; instituted mathematical investigations with 
groups of vital phenomena, to which only a few before him had vent- 
ured to apply the measuring-rod; showed the regularity of the 
formation of the social body and of its vital manifestations ; and made 
apparent the close relations of cause and effect in the apparently 
voluntary acts of men in society. The followers on Quetelet’s lines 
during the last thirty years have been very numerous. A whole 
school have adopted exactly his spirit and methods ; others have 
worked analytically ; and others have endeavored to build up a meta- 
physical sociology. The literature of many nations, particularly of 
England, Germany, France, and Italy, has now a legion of works aiming 
to investigate the phenomena of social life from the most diversified 
points of view, tenable and untenable ; they differ widely in character, 
but all agree that the laws of human social phenomena are a legitimate 
subject of study. The mathematical method has been vastly aided 
during the same period by the operations of the statistical bureaus 
that have been established in most civilized countries, in collecting 
and classifying facts, which, with the averages they afford, are to the 
social philosopher what his chemicals, microscopes and instruments of 
precision, and his experiments, are to the natural philosopher. 

The great progress which has been made in the comprehension of 
the principles of social philosophy is due to the method which has 
been adopted of laying aside for a time the consideration of single 
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things and individuals in society and viewing it as a whole. The 
aggregate of those hundred thousands or millions of men which we 
call a people, a nation, or a society, forms, when regarded as if from 
without, a higher unit, in which the willing, transitory individual disap- 
pears and no longer exerts a disturbing influence on the observation 
of the great average. The society as an organization, not the indi- 
viduals in themselves, is thus the object of social physiology. We 
can give such descriptions of society as a whole, of its structure, form, 
connections, and other peculiarities, as the mineralogist or the chemist, 
the botanist or zodlogist gives of matter and plants and animals ; 
which are just and useful for a time, and form the descriptive or ana- 
omical part. We can, too, further observe the organic functions of 
society as such, and deduce laws of cause and effect which are also 
available for a time as physiological laws—for a time, but not for 
always ; for, quite in accord with more recent natural research, which 
endures no pause, but is always in movement and in a state of evolu- 
tion, is a constant process of change exhibited in the circumstances of 
human society, without our meeting, on account of it, any contradic- 
tion with the principles from which we may have started. 

We may describe’ social phenomena as vital and physical, and as 
ethical and psychical. 

In order to obtain a proper position for deducing the general laws 
of social phenomena, it is necessary to overlook for the moment all 
concrete personality or individuality, and to regard, say, all the forty- 
five million inhabitants of the German Empire, or all the Germans in 
Europe, only as parts of a great whole, of a grand aggregate, describ- 
able under the name of a social body. We must imagine these men 
as in so close a reciprocal connection that, like the cells of a plant or 
animal, we can not conceive them as dismembered, but must regard 
them as forming by their union a single organism, a society, or a 
state. As in plants and animals each group of cells has its particular 
functional distinction, so here we meet groups of mer among the 
millions constituting the whole, performing different parts in the 
common structure. One group will be engaged in material labors, 
another in the intellectual labors of religion and instruction ; others in 
pursuits of art, science, jurisprudence, law, or the esthetic development 
of the organism, and so on in an infinite diversity of adaptations, as 
among the parts of single living beings. Such a vision could be ob- 
tained in perfection if, as Huxley has imagined, one were an inhabit- 
ant of another planet, come to take a view of the whole earth and its 
inhabitants from some convenient distance where he could include the 
whole at a single glance. As we approach the realization of such a 
view, we gain a marvelous comprehension of the regularity of the 
types of masses of men, and of their normal composition and common 
properties. Take the sexual division of mankind. Although over 
the whole earth a general equality in the numbers of the two sexes 
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prevails, nevertheless each land has its peculiar, apparently constant 
characteristic sexual composition. In Europe there anciently and still 
is a greater excess of women in the north than in the states of middle 
Europe and the east, in some of which the women are in the minority, 
Through Europe as a whole the number of women is very definitely in 
excess of that of the men, and the excess appears to be increasing. It _ 
was very great after the Napoleonic wars; then the numbers gradually 
tended toward equality and nearly reached it (1847 to 1850, 1,009 to 
1,000); then they diverged again, and stood, in 1870, 1,037 to 1,000, 
The phases of increased difference are generally observable after wars, 
and latterly appear to be the result partly of the enormous emigration 
which has taken place to other quarters of the earth. In America as 
a whole, and in Australia and Africa, on the other hand, whither this 
emigration with its preponderance of males is tending, the men are 
in excess, and the excess is increasing with the constant arrival of 
new parties of immigrants. Nevertheless, a near approach to equality 
prevails over the earth as a whole, and this whether we regard the 
white, black, or red races, or their mixtures. 

Another instance of typical regularity of structure is seen in the 
constitution of society by ages. Each country has its characteristic 
peculiarities in this respect. In France, for example, the percentage 
of children is the smallest, and that of men of from forty to sixty 
years, and of old men, is the greatest; while in the United States 
the exact contrary rules. European states generally lie between the 
two extremes, and present constant normal figures. The age-con- 
stitution of each country might be represented by a pyramid, the base 
of which should be made up of the class of the youngest, and the 
summit of that of the highest age. Such pyramids would have their 
particular proportions for each country, which would suffer only grad- — 
ual changes through the continual operation of social and political 
influences. The pyramids standing for the United States and Hun- 
gary would have very broad bases, and rise by much sharper angles to 
their tops than those for France, Belgium, and the Netherlands, where 
children are relatively less, and middle-aged and old men more nu- 
merous. 

A similar constancy is observed in respect to civil condition. Ex- 
cept in France—where the proportion of the married is: greater and 
that of the single is less—of the whole population of all ages in the 
several European states, and with but little variation in any single 
state, sixty-two per cent of the male and fifty-nine per cent of the 
female inhabitants are single, thirty-four and thirty-three per cent 
are married, and six and eight per cent are widowed. Taking only 
that part of the population between forty-one and fifty years of age, 
with similar constancy, seventy to eighty-four per cent of them are 
married. Similar constants have been established with reference 
to religious confession, nationality, the choice of occupations, and 
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other features and habits of different nations, but we pass to the con- 
sideration of a few special qualities. We are accustomed to distin- 
guish our friends and acquaintances by their individual peculiarities, 
and we think we find very marked differences between them. Every 
man has his peculiarities of stature, girth, weight, color of hair, skin, 
and eyes, proportion between his limbs, strength, and pulse, but they 
all disappear, as Quetelet and others have shown, in the aggregate. 
The margin of variations in the individual traits of men is shown, by 
the measurements which these authors have applied to large groups, 
to be really very small. Among large masses of the poptlation of a 
land as a whole, we find the same relative proportions of large, small, 
and middle-sized men, and constant relations in the number of thin, 
delicate, and bandy-legged persons, Falstaffs, strong and weak, quick- 
tempered and cool-blooded. The same is the case with the color 
of the hair, eyes, and skin, as Virchow has shown in Germany and 
Bertillon in the schools of France. Such a constancy in these traits 
has been shown on all the points hitherto inquired into, that we are 
able to draw similar conclusions on questions of race and national- 
ity from these anthropological researches to those which the geologist 
deduces from the strata concerning the age of the formation. 

Even those afflictions which we regard and lament as purely 
casual visitations on some families, such as blindness and deaf-mutism, 
exhibit a remarkable constancy of prevalence in whole societies. It 
may be a sufficient illustration of this to mention the striking fact 
that several computations of the number of persons suffering from 
these defects in Austria-Hungary and the German Empire, made 
independently of each other, at different times, and in different ways, 
have given the same numerical results; and that the numbers in 
other states are curiously near to those in the two mentioned, often 
differing only by a decimal. Although there are groups of states in 
which somewhat different ratios prevail, the frequent recurrence of 
the same average per ten thousand inhabitants, in a whole series of 
states, and for different decades in time, justifies the assumption that 
some law of proportion prevails, and forbids our supposing that the 
number is merely an affair of accident. On the basis of a number of 
coincidences of this kind, Quetelet constructed his ideal of the “ average 
man,” as a general standard by which to estimate the conforming 
proportion of the aggregate, and compare the individual with the type. 

From the natural peculiarities, from the compositional structure of 
social bodies, we go a step further to their vital activities, their real 
physiology. Henceforth we may consider the curious variances in 
human generations, formerly regarded as accidental and voluntary 
combinations, as subject to a strict law. Within the circle of our ac- 
quaintance are childless families, and families that are blessed with 
hosts of children ; families with all boys, and families with all girls ; 
some strangely assorted marriages ; men of extraordinary age, while we 
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may remember other men who have died in the flower of their youth. 
All these things seem to us accidental and unaccountable ; but social 
physiology shows that they, as well as other human movements, are 
governed by fixed and irrevocable laws. 

We might expect some regularity in the rates of births and deaths, 
for these are necessarily conformable to the laws of Nature ; but there 
is something to cause surprise in the fixedness of the rates, and the 
regular grouping of the various conceivable cases. It is also a curious 
fact that not only do a certain number of children come to each popu 
lation year after year, but that the nativity figure also forms a char- 
acteristic trait of individual nations, and that in any particular course 
of years, when the regularity is not disturbed by any external cause, 
like a war or an epidemic, it hardly varies by a decimal part. This 
regularity extends even to the proportion of those who are born of 
either sex, the general average of which is expressed by the numbers— 
100 girls to 105-38, or, including still-born, 106-31 boys; and if this 
proportion is disturbed in any one year, it is almost certain to be made 
up in the following year. 

International statistics show also a remarkable steadiness in the 
proportions characteristic of different countries of legitimate and ille- 
gitimate births, of quick and still-born, of twins, triplets, ete., which 
the complications often prevailing in the combinations only bring more 
clearly to light. 

The same regularity is manifested in the death-rates, in which, 
whether we take long or short periods of time, the deviations from the 
fixed average are very slight ; and all the acquisitions of modern civ- 
ilization, with the great improvements that have been made in medical 
science and its applications, have not yet effected a material prolonga- 
tion of the average of human life. 

If any fundamental social fact is voluntary it is marriage; yet the 
ratio of marriages to the population is in most countries even more 
constant than that of deaths. The same regularity prevails in the pe- 
culiar features of the marriages ; the same proportions of the marry- 
ing pairs are constituted of both single persons, widows and bachelors, 
widowers and spinsters, or both widowed. A curious uniformity pre- 
vails in- the matter of disparity of ages, and other exceptional feat- 
ures, and finally of separations and divorced persons, of second, third, 
and more numerously repeated marriages. Each country has its own 
times of year or months when the most marriages take place. They 
are February and November in France, Austria, and Italy ; May in 
Holland and Belgium ; November and December in Sweden and Nor- 
way ; and the fewest marriages take place in March, July, and August 
in France, Italy, Belgium, and the Netherlands ; in August and De- 
cember in Austria. 

The intellectual qualities of a people do not lend themselves to 
measurement so readily as do the concrete peculiarities we bave no- 
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ticed. There are, however, a few criteria within our reach by means 
of which we are enabled to judge with some approach to exactness of 
the extent of the range within which the average standards of these 
qualities vary. The criteria are afforded by intellectual defects and 
aberrations, such as insanity, idiocy, the mental disorders arising from 
certain physical diseases, criminality, and the propensity to suicide. 
The information given by the statistics of the circulation of news- 
papers, letters, and telegrams; the results of the examinations of 
schools and for the military service ; and even the statistics of mis- 
directed letters, are all made of service in this investigation. They 
exhibit a tendency to uniformity which, although it does not always 
appear as marked as in respect to some of the qualities that have been 
considered, is nevertheless real. It is particularly striking in the case 
of suicides, concerning which Morselli has published very complete 
and minute statistics. 

There need be no real difficulty in showing that the freedom of will 
and action which we accord to human beings and societies is consist- 
ent with subjection to the laws of social physiology. While we have 
not sufficient physical vigor to live more than a certain number of dec- 
ades ; while we are restricted in our scientific and artistic efforts by 
the capacity of our brain and nervous system ; while we are prepon- 
derantly subject to the influence of the intellectual, political, and so- 
cial currents of the age ; while we are dependent on our geographical 
situation, on climate, soil, and the price of food—it is not yet necessary 
that we should be deprived of the attribute of free will. The laws of 
social physiology, although they have been deduced by observation as 
laws of Nature, and have suffered modification only through a short 
evolutionary epoch as compared with that through which the laws of 
Nature have subsisted, give nevertheless sufficient room for individual 
development. Because in the whole social body only the final results 
appear of the endless diversities existing within it, the freedom of in- 
dividuals is consistent with the regularity of the whole. This whole, 
moreover, is itself not a stationary or rigid body, but an organism that 
is giving itself specific cultivation, and is continually suffering change, 
metamorphosis, and further development. An entire civic society can, 
by its collective will, modify, within the limits imposed by natural 
laws, all those properties and laws which we have discovered in the 
domain of social physiology.—7Zranslated and condensed from the 
Deutsche Rundschau. 








Dr. Atrrep Russet Watiace acknowledges that the Americans possess, in 
respect to educational institutions, some special advantages over his own coun- 
trymen. They are comparatively free from Old-World establishments and cus- 
toms; are not afraid of experiments ; and seek, in whatever they undertake, to 
have “the biggest thing attainable.” These features are manifested in some of 
the great American museums, “ which rival, in certain special departments, the 
long-established national museums.” 
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THE CHEMISTRY OF UNDERGROUND WATERS. 


Br Prorzsson G. A. DAUBREE, 
MEMBER OF THE FRENCH ACADEMY OF SCIENCES. 


O understand the chemical composition of subterranean waters, 
we must inquire anew of the geological constitution of the 
country, and it will usually answer with precision and certainty. 

Water does not have to remain long in the soil to dissolve and 
remove various substances from the rocks. Chemical analysis has 
already shown that such substances exist in the water-sheets of al- 
luviums in more notable proportions than in the neighboring rivers. 
The difference is sufficient to explain why in Hungary, Egypt, India, 
and China, river-water is preferred to well-water for culinary uses. In 
the subsoil of inhabited places, water is not charged with mineral ‘sub- 
stances only ; but the liquids of manure-heaps and other elements of 
corruption are transmitted to it by sewers, factories, and cemeteries. 
The unhealthy effect of the impurities thus conveyed to the wells has 
been frequently recognized ; and it would be surprising if water ex- 
posed for centuries to such infiltrations did not cease to be potable. 

The most common bodies found to be contained in subterranean 
waters are oxygen, nitrogen, and carbonic-acid gases, chlorides, car- 
bonates, silicates, and sulphates of lime, magnesia, and soda, and or- 
ganic substances, in the presence of excessive proportions of which 
water may cease to be drinkable, or even fit for domestic uses, 

Water sometimes acquires also useful properties during its subter- 
ranean course. Springs which are employed as therapeutic agents are 
endowed with mineral qualities. The name of mineral is sometimes 
extended to other springs the high temperature of which makes them 
susceptible of similar uses, even when the amount of foreign matter 
they contain is inferior to what is included in many potable waters. 

Chloride of sodium, or sea-salt, is sometimes present in so feeble 
proportions as not to be perceptible to the taste. It is derived from 
very widely distributed rocks, which contain traces of it. In other 
springs it exists in much stronger proportions. Such springs derive 
their salinity from beds of rock-salt, which it has been found profitable 
to mine or bore for directly. 

Gypsum is dissolved in water under similar conditions. It is pres- 
ent in large masses and in a very fine state of division in the Parisian 
Tertiary beds, and, being freely soluble, gives hardness to many 
springs. It is often associated with other substances, which give 
therapeutic qualities to water, as in the cold springs of Contrexeville 
and Vittel in the Vosges, and the hot springs at Agovie and Schinz- 
nach in Baden. The mineralization in these cases is due to the presence 
of the soluble sulphates of lime and magnesia, which are furnished by 
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the gypsiferous beds and dolomites of the Trias. At Birmenstorf the 
natural leaching of the gypsum rocks is imitated artificially ; and 
either salt is dissolved according as it predominates in the particular 
stratum on which the process is performed; so that two kinds of 
medicinal waters are prepared. The purgative springs of Sedlitz, 
Seidschitz, and Pillna in Bohemia, derive their sulphate of magnesia 
from the Tertiary marl which they have traversed ; and, this fact once 
recognized, similar waters have been produced for half a century by 
washing the rock—an experiment which was the starting-point of the 
artificial mineral-water industry. The origin of most of the sulphuret- 
ed waters, or, to speak more exactly, of their sulphuret of calcium, is 
explained by the facility with which the sulphates can yield their 
oxygen to organic matters; a thing which occurs notably when car- 
bonaceous matters, lignite, stone coal, or bitumen, are found associated 
with- gypsum. 

The origin of gaseous or acid springs, which constitute one of the 
most important families in a hygienic aspect, is connected with exhala- 
tions of carbonic acid, which are in turn one of the most remarkable 
phenomena of the globe’s interior economy. The emanations of car- 
bonic acid, as well as the springs to which they give character, are 
most commonly grouped near volcanoes, active or extinct, and ancient 
voleanic rocks, basalts, and trachytes. The granitic table-land of cen- 
tral France, in the chain of the Puys, as in the masses of Mont-Dore, 
the Cantal, and the Vivarais, exhales daily torrents of the gas, either 
dry or in solution, from more than five hundred springs. There are 
Royat, with its tumultuous ebullition, Saint-Allyre at Clermont, Saint- 
Nectaire, where all the oozings of the ground, even the road-ditches, 
hoil with gas. Disengagements of carbonic acid are frequent in the 
mines of Pontgibaud, which are situated on the side of a crater and 
an ancient lava-flow, and where veins of silver-bearing lead-ore furnish 
conduits for the asphyxiating gas. 

Countries where the volcanic rocks do not appear on the surface, 
but which are broken by deep dislocations, may also be the seat of ex- 
halations of carbonic acid. The gaseous springs of Pongues, and some 
others of the Niévre, are situated upon simple faults. In northern 
Germany, on the left bank of the Weser, the country is riddled with 
fractures which give passage to abundant disengagements of carbonic 
acid, especially upon the plateau of Paderborn, and in the neighbor- 
hood of Pyrmont, Disburg, and Meinsberg. Acid springs occur under 
nearly the same conditions of stratification as the warm springs of 
which we are about to treat ; and, like them, they reach the surface 
with the assistance of quartz or other mineral veins. 

Sometimes the carbonic acid is abundant enough to make the 
waters in which it is incorporated spurt up violently ; as at Montrond, 
Loire, where the intermittent eruptions from a depth of five hundred 
metres attain a great height ; and at Nauheim, in Vétéravie, where a 














ies « 














ata SR atic css 


THE CHEMISTRY OF UNDERGROUND WATERS. 815 


column of salt water has been spouting for forty years. As a counter- 
part to these phenomena of solution, waters form deposits which are 
interesting for more than one reason. Reaching the open, thermal 
and gaseous springs meet conditions of pressure and temperature dif- 
ferent from those which ruled in the depths, and are consequently sub- 
jected to reactions to which the oxygen of the atmosphere frequently 
contributes. The deposits which they make are observed chiefly on 
the surface of the ground. 

Lime, which is very abundant in the condition of a carbonate, is 
always in solution, in small quantities at least, and in larger quantities 
when free carbonic acid is present to assist the process. The condi- 
tions which provoke the disengagement of the gas at the same time 
determine the precipitation of the calcareous salt ; and this is why 
calcic carbonated waters often give rise to important deposits. The 
ancients were impressed by the stalactites of caverns,and by petrifying 
springs which covered plants and other bodies immersed in their ba- 
sins with a stony precipitate. Industry has profited by the property, 
and has obtained in petrifactions bas-reliefs and images of a very deli- 
cate molding. In many places the deposit has become extensive 
enough to constitute a rock formation like the travertine at Tivoli, 
which furnished building-stones for Rome. 

Silica, although regarded as insoluble in water, may become asso- 
ciated with it by the aid of intermediate agencies, and form combina- 
tions which are even the predominant elements of some springs, as at 
Plombiéres, Bagnéres-de-Luchon, Ax, Saint-Sauveur, and Amélie-les- 
Bains. Sometimes silica is so abundant that it is isolated as opal on 
coming in contact with the air. The basins of many geysers are 
thus carpeted with it. 

Iron-ore, or limonite, is also constantly in formation in such quan- 
tities that the beds can be worked. It is known, according to the con- 
ditions under which it is deposited, under the names of bog-ore, field- 
ore, or lake-ore. It is generally buried at slight depths below the sur- 
face, forming thin beds. Its modern origin is demonstrated by the 
presence of products of human industry, such as fragments of pottery 
and utensils, which are met in the massive blocks ; and it is, moreover, 
sometimes renewed in places where it has recently been worked. More 
than a thousand lakes in Sweden, Norway, and Finland supply this 
mineral in rounded and separated globules. Although its formation 
is in constant continuation, the cause of it has been for a long time 
misapprehended. It is a result of slow dissolutions which have been 
frequently observed in arenaceous clays. Rain-waters traversing them, 
having seeped along roots undergoing decomposition, take from them 
an acid principle, and thus acquire the power of dissolving oxide of 
iron as they go. Reappearing im the air, they abandon the hydrated 
peroxide of iron, leaving it as a brown, gelatinous precipitate. Organic 
substances in this way contribute to the formation of mineral matters. 
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According to recent investigations, the almost boiling Steamboat 
Springs in the United States precipitate, besides sulphur, small quanti- 
ties of gold, mercury, silver, lead, copper, and zinc, which, by the aid 
of certain salts and their high temperature, they hold in solution. 
These deposits appear to be the continuation of those which in the same 
region, as at Sulphur-bank, have formed beds which are mined for 
their mercury. 

What we have been able to observe from the surface of the ground 
gives a very limited and imperfect idea of the actions which excava- 
tions made to secure some particular thermal waters have revealed to 
us. The bottom of the basin of the principal spring at Bourbonne-les- 
Bains, where the temperature reaches 68° C., has furnished some very 
remarkable facts relative to the formation of minerals. The place was 
a flourishing station in the Roman period. In draining an ancient well 
a blackish mud .was reached which contained fragments of wood, 
acorns, thousands of filberts which had become black like lignite, and 
numerous medals. The washing of four cubic metres of the mud 
yielded more than five thousand pieces of money, mostly of bronze or 
tin, but some of silverand gold. The four coins of the last metal bore 
the images of Nero, Hadrian, Faustina the younger, and Honorius. 
Twenty of the silver pieces belonged to the Gallico-Roman period, 
while the other coins were consular or imperial pieces, mostly of the 
first centuries of the empire ; but some were as recent as the Lower 
Empire. The bronze pieces of the medium and smaller sorts were 
likewise of different ages, but three types of Augustan coins predomi- 
nated. Many of them had been cut in two, doubtless to prevent their 
being taken out and used again, they having been cast in as offerings 
to the health-giving fountains. x-voto offerings were also recovered, 
including a bronze statuette of a man whose leg had been hurt. 

Some of the coins had been so corroded by the action of the hot 
water that the figure on them could not be discerned. Others had 
been further corroded into holes and notches, Many others had been 
wholly dissolved, but had engendered, at the expense of their bronze, 
new and solidly agglutinated combinations. The species thus origi- 
nated were identical in their crystalline forms and general characters 
with similar natural minerals—sulphuret of copper, copper pyrites, and 
variegated copper-ore. The most numerous crystals are regular tetra- 
hedrons, like those of the mineral called gray antimonial copper, of 
which they have also the composition, the luster, and other properties. 
In some of the coins the tin of the bronze has passed into the state of an 
oxide, and has formed a white superficial crust. Areal separation has 
therefore been produced between the metals of the alloy by the differ- 

ent workings of their chemical affinities. It seems as if in all of these 
transformations Nature, claiming her rights upon what human industry 
had taken out of her domain, had been pleased, with the aid of the 
mineral water, to recover her property, and reconstitute exactly the 
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ores of copper and tin which the miner’s operations had taken from her, 
and from which the furnaces of the metallurgists had laboriously ex- . 
tracted the two metals of bronze. 

Lead pipes, of which there were a great number in connection with 
a white marble piscina, had suffered a no less energetic alteration. 
They were deeply cotroded and perforated, and had by solution formed 
minerals with bases of lead—the sulphuret, or galena, and the chloro- 
carbonate, or phosgenite. 

Among the iron compounds the bisulphuret, or pyrites, is of special 
interest, on account of its abundance in the crust of the earth. At 
Bourbonne, and in the basins of other thermal springs at Aix-la- 
Chapelle, Bourbon-Lancy, Bourbon-l’ Archambault, and Saint-Nectaire, 
pyrites has been detected in course of formation, but only in the 
deeper parts of the basin remote from atmospheric oxygen. 

In view of these changes, wrought by thermal water on inorganic 
bodies, it is not surprising that the same agent should also act upon 
organic bodies. The wood of the piles supporting a masonry-work, 
while it has perfectly preserved its texture, has become hard and heavy 
with the mineral matter which it has absorbed. The original sub- 
stance has almost disappeared, and given place to carbonate of lime, 
which has penetrated, as the miscroscope shows, to the most minute 
interstices of the vegetable cells. 

These springs of Bourbonne have given rise, within a very limited 
space, to not less than twenty-four species of crystalline minerals, in 
combinations which, accumulated and grouped as they are, closely re- 
semble the ancient metalliferous beds—in detail as well as in general. 

Other evidences of the mineralizing power of thermal waters have 
been exhibited in their operation for considerable distances below 
the surface of the ground. Penetrating the subsoil at Plombiéres, 
they have since the Roman period engendered a series of species no 
less remarkable than the preceding series, although they did not at- 
tract attention by a metallic luster ; they are silicates of the zeolite 
group, opal, and chalcedony. When we try to apply the experi- 
mental method to the reproduction of geological phenomena, we are 
met, among other difficulties, by the brevity of human life, which is 
very short in comparison with the immense periods which have pre- 
sided over the formation of the crust of the earth. Such facts as 
these, fortunately, make up for this inability, and put us in the pres- 
ence of experiments that are forbidden to our laboratories, from which 
we learn what can be effected by very weak actions prolonged through 
ages. By these synthetic demonstrations, carried on during twenty 
times the duration of human life, Nature teaches us that she is still 
employing processes similar to those which she used in the most re- 
mote epochs. 

We come now to see how subterranean waters obtain a heat which 
makes them thermal springs, and which connects them by intermediate 
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agents with volcanic phenomena that are still, at first sight, so dif- 
‘ferent and almost contrasted. The temperature of springs is gen- 
erally nearly equal to the mean temperature of the ground from which 
they issue. But there are some exceptions to this usual condition, 
which are called thermal ; a term which should be applied, not only 
to waters manifestly hot or warm, but also to those which by thermo- 
metrical indications differ by only two or three degrees from the nor- 
mal temperature. Thermal springs are not always, therefore, distinctly 
separated from ordinary springs. é; 

The extreme variations of temperature which we feel so vividly, 
according to the seasons, penetrate the ground very slowly and grad- 
ually subside, till they become insensible at a depth which is measured 
at Paris as of about twenty-five metres. Below this stratum of inva- 
riable temperature, the heat gradually increases as we descend ; a fact 
which is not confined to temperate regions, but has been observed in 
countries near the equator and near the poles. It has been demon- 
strated by observations made in mines, in tunnels, and in artesian wells. 

It is evident that this internal heat can not emanate from the sun 
nor from any cause exterior to our globe, for, if it did, it would not 
increase as we descend. It appears to be the resultant and continua- 
tion of the heat through which our planet has formerly passed. In 
radiating toward the celestial spaces, which are colder than anything 
of which we know, the outer masses are necessarily consumed first, 
while the heat continues intense in the central masses. In conse- 
quence of this general increase of heat, there are present in all parts 
of the interior of the globe, even far away from active volcanoes, 
rocks, contact with which heats water in a greater or less degree. 

We have now to examine the various ways in which the structure 
of the rocks permits water, after it has descended to great depths, to 
return to the surface. The simplest way is by a turning back ‘of the 
strata. The water of the artesian wells of Paris has been forced, 
having -entered at the outcrops of the beds, to descend, between im- 
penetrable strata, to a depth of which it has taken the temperature. 
The existence of a vast thermal bed under a part of the north of 
France would not have been revealed without the borings which have 
opened a way of return to its waters. But if the strata to which we 
refer, instead of being disposed in a vast concave basin, are subjected 
to a bending which would bring them up again to the surface, their 
thermal water would return with them, as if drawn through a siphon. 
This is the kind of a disposition which Nature has made real in coun- 
tries where the strata have been bent under strong mechanical action. 
Such a structure may be recognized in the cases of the springs of Bar- 
botan, Baden, Schinznach, Aix-la-Chapelle, Bercette, and in the Ap- 
palachian Mountains in Virginia. 

Another mechanism of Nature, yet more closely resembling a 
siphon, is furnished by the large, nearly vertical fractures called 
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faults, which descend to an indefinite depth, far below any point 
which it is possible for us to reach. Generally, they serve only for 
the direct descent of waters which, having been swallowed into them, 
find a little farther down an outlet from which they issue still cold. 
But it also happens, and the fact should be kept clearly in mind, that 
a fault offers a return route to water which has been heated at great 
depths. This is the case at Bourbonne-les-Bains. In the Alps, ac- 
cording to M. Lory, the same fault feeds the thermal springs of Mo- 
nestier, Briangon, Brides, and Salines near Montiers. The fault which 
cuts and terminates the chain of the Alps near Vienna in Austria is 
the emissary of a considerable number of springs. Most of them are 
cold ; but some hot springs, as those of Baden and Véslau, are ranged 
along a distance of eleven kilometres. 

The return branch of these natural siphons is often filled up and 
obstructed by incrustations which the water has formerly made, so as 
to form metalliferous veins. If the obstruction is not complete, or if 
it has been opened by mining excavations, these veins may be still 
serving for a way of ascent. A passage pierced at Plombiéres some 
thirty years ago in the granitic flank of the valley for the regulation 
of the warm waters, cut several veins of quartz and fluor-spar, along 
the sides of which springs gushed out forcibly. A similar incident 
took place at Lamalon, in Hérault, where it became necessary to stop 
the working of the veins of copper and lead, in order not to compro- 
mise the existence of the thermal establishment, the source of which 
was only a few dozen metres away. In the Comstock lode torrents 
of water having a temperature of 158° Fahr. gave out such heat that 
the workmen had to use ice to cool their shafts; and after twenty 
years of most profitable operation the mines became the object of great 
expenditures to obviate this difficulty. 

It is for the most part in the neighborhood of extinct voleanoes 
and rocks of a volcanic nature that faults produce thermal spoutings. 
While such springs are usually wanting in the greater portion of the 
French central granitic plateau, they abound in those regions of the 
same plateau which are traversed by volcanic rocks. 

There is no reason, therefore, to be surprised at finding the region 
of active volcanoes itself rich in emanations of this kind. Puzzuoli, 
Baiw, and the baths of Nero, are situated near the solfataza of Puz- 
zuoli and the ancient craters of Agnano and Lake Avernus. On the 
island of Ischia, as at Guadeloupe, the hot waters gush copiously 
from the flanks of the volcanoes. 

We also observe near volcanoes boiling water violently projected 
into the air by torrents of vapor. The noise they make, which is like 
that of a steam-boiler, has caused the name of “Steamboat Springs” to 
be given to a group of this kind in the State of Nevada. Such springs 
are in close analogy with others in which the water is forced up, in 
the shape of a tall column, by intermittent eruptions. The latter have 
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received the generic name of geyser, from the Icelandic word signify- 
ing to spout. One of the most remarkable geyser regions in the world 
is in the western part of the United States, near the borders of 
Wyoming Territory, where are grouped together more than two thou- 
sand very hot springs, which we might imagine to have been engen- 
dered by some vast steam-furnace. 

Waters may also acquire a high temperature by borrowing from 
eruptive rocks which have been thrown up from greater depths and 
still retain a part of their primitive heat. They generally rise by the 
force of hydrostatic pressure, as in the artesian wells, while the expan- 
sive force of vapor is sometimes the elevating agent. Volcanoes, the 
eruptions of which suggest only the idea of fire, constitute, in fact, 
gigantic intermittent springs of water, the temperature of which sur- 
passes everything that we can comprehend. 

Thus, the vapor of water not only forms the most abundant and 
most constant product of eruptions, but it seems even to be, through 
its enormous tension, the mother of them. From the very beginning 
of the crisis it bursts out in enormous spurts, dragging matter of every 
kind up the subterranean conduit. This vapor produces a vertical 
column which spreads out in the upper regions of the atmosphere in 
the shape which in Italy Pliny has compared to that of a pine-tree, 
It is sometimes blackened, especially at the beginning of an eruption, 
by solid dejections of cinders or lapilli. The watery column may 
reach a considerable height if it is not carried away or dissolved by 
aérial currents. Torrential rains frequently fall from the clouds en- 
gendered by these exhalations. 

Impossible as it may appear, water is incorporated in fused and in- 
candescent lavas, and consequently participates in a temperature ex- 
ceeding 1,000° ; but when it is vaporized its temperature falls at once 
to the boiling-point. 

The water expelled from volcanoes gives only a very limited idea of 
the importance of the domain of that fluid in the depths of the earth. 
When we consider how many opportunities it finds to penetrate by 
capillarity and other means into interior regions of a very high tem- 
perature, we can not doubt that these regions contain superheated 
water. Imprisoned within rocky walls that offer an enormous resist- 
ance, it acquires a tension which recent experiments show to be of 
marvelous power. 

Water also contributes invisibly to mechanical actions. In view 
of the immense force it exhibits in eruptions, we have a right to sup- 
pose that in regions. where it has no outlet it may, under the force 
of its enormous pressure, be also an effective cause of the most for- 
midable earthquakes, which are simply volcanic eruptions without 
outlet. These agitations are produced more especially in countries 
the ground of which is dislocated and has most recently acquired its 
present relief. Such a geological constitution, which is recognized as 
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epecially connected with earthquakes, would have the precise effect of 
favoring the admission of water through its large fractures to deep 
and hot regions. Conditions of this kind are realized in all the parts 
of the basin of the Mediterranean which have been so frequently and 
violently agitated within historic times. 

The facts that subterranean waters have thus taught us for the 
present epoch will aid in giving an idea of what they have effected in 
the extremely remote times of the geological periods. Minerals, 
which are their work, permit us to follow the track which they have 
left behind them through thousands of centuries.— Zranslated for the 
Popular Science Monthly from the Revue des Deux Mondes. 
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may be taken for granted that almost everybody has a character, 
be the same more or less, good, bad, or indifferent, as the case may 
be. The exception, in fact, need only be made in favor of imbecile 
persons and idiots, who usually possess no character at all to speak of, 
or whose character is, at least, of a decidedly negative and uninter- 
esting variety. Even those good people whom the uncompromising 
Scotch law describes with charming conciseness as “furious or fatu- 
ous,” and delivers over to the cognizance of their “ proximate agnate,” 
must needs possess at least so much of character as is implied in the 
mere fact of their furiousness or their fatuity, as circumstances may 
determine. And furthermore, roughly speaking, no two of these char- 
acters are ever absolutely identical. The range of idiosyncrasy is prac- 
tically infinite. Just as out of two eyes, one nose, a single mouth, and 
a chin with the appendages thereof, hirsute or otherwise, the whole 
vast variety of human faces can be built up, with no two exactly alike ; 
so, out of a few main mental traits variously combined in diverse fash- 
ions, the whole vast variety of human character can be mixed and 
compounded to an almost infinite extent. To be sure, there are some 
large classes of mankind so utterly commonplace and similar that from 
a casual acquaintance it is hard to distinguish the individuality of one 
of them from that of the other: just as there are large classes of typi- 
cal faces, such as the Hodge, the ’Arry, the Jemimer Ann, and the 
Mrs. Brown, which appear at first sight absolutely identical. But, 
when you come to know the Hodges and the ’Arries personally, you 
find that as one Hodge differs slightly from another in countenance, 
so do even they differ slightly from one another in traits of character 
and intellectual faculty. No two human beings on this earth—not 
even twins—are ever so utterly and absolutely alike that those who 
have known them familiarly for years fail to distinguish one from the 
other. 
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The problem of this difference of idiosyncrasy, indeed, is one so 
intimately bound up with all our ideas of our own origin and nature 
that it well deserves a few minutes’ consideration at the hands of the 
impartial psychological philosopher. It has for each of us a personal 
interest and importance as well; for each of us wishes naturally to 
know how and why he happened to come by his own charming and 
admirable character. Yet, unhappily, while there is no subject on 
earth so interesting as ourselves (the one theme on which “all men 
are fluent and none agreeable”), there is none upon which the views 
and opinions of other people appear to us all so lamentably shallow 
and lacking in insight. They talk about us, forsooth, exactly as if— 
well, exactly as if we were other people. They bluntly ignore those 
delicate and subtile distinctions of idiosyncrasy which raise each of us, 
viewed with his own introspective eyeglass, into a class by himself, 
infinitely superior to the rest of creation. 

Let us see how far we can gain any light from the doctrine of he- 
redity on this curious question of the origin of character. 

If a white man marries a negro, their children, boys and girls alike, 
are all mulattoes. Let us make to ourselves no illusions or mistakes 
upon this score: each one is simply and solely a pure mulatto, exactly 
half-way in color, feature, hair, and stature, between his father’s race 
and his mother’s. People who have not lived in a mixed community 
of blacks and whites often ignore or misunderstand this fundamental 
fact of hereditary philosophy ; they imagine that one of the children 
of such a marriage may be light brown, and another dark brown ; one 
almost white, and one almost black ; that the resulting strains may to 
a great extent be mingled indefinitely and in varying proportions. Not 
a bit of it. A mulatto is a mulatto, and a quadroon is a quadroon, 
with just one half and one fourth of negro blood respectively ; and 
anybody who has once lived in an ex-slave-owning country can pick 
out the proportion of black or white elements in any particular brown 
person he meets with as much accuracy as the stud-book shows in 
recording the pedigree of famous race-horses. Black and white pro- 
duce mulattoes—all mulattoes alike, to a shade of identity ; mulatto 
and white produce quadroon—all quadroon, and no mistake about it ; 
mulatto and black produce sambo ; quadroon and white give us octo- 
roon ; and so forth ad infinitum. After the third cross persistently 
in either direction, the strain of which less than one eighth persists 
becomes at last practically indistinguishable, and the child is “white 
by law,” or “black by law,” as the case may be, without the faintest 
mark of its slight opposite intermixture. I speak here of facts 
which I have carefully examined at first hand ; all the nonsensical 
talk about finger-nails and knuckles, and persistence of the negro 
type forever, is pure unmitigated slave-owning prejudice. The child 
of an octoroon by a white man is simply white ; and no acuteness 
on earth, no scrutiny conceivable, would ever discover the one-six- 
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teenth share of black blood by any possible test save documentary 
evidence. 

Here, then, we have a clear, physical, and almost mathematically 
demonstrable case, showing that, so far as regards bodily peculiarities 
at least, the child is on the average just equally compounded of traits 
derived from both its parents. Among hundreds and hundreds of 
mulatto and quadroon children whom I have observed, I have never 
known a single genuine instance to the contrary. Heredity comes out 
exactly true ; you get just as much of each color in every case as you 
would naturally expect to do from a mixture of given proportions. 
In other words, all mulattoes are recognizably different from all quad- 
roons, and all quadroons from all octoroons or all sambos. ” 

This simple fact, I venture to think, gives us at once the real key 
to the whole complex problem of idiosynerasy and character. Every 
child on the average represents one half its father and one half its 
mother. It is a Jones in this, and in that a Robinson. Here it takes 
after its grandfather the earl, and there it resembles its grandmother 
the washerwoman. These traits it derives from the distinguished De 
Montmorencies, and those from the family of the late lamented Mr. 
Peace the burglar. But, on the whole, however diversely and curi- 
ously the various individual peculiarities may be compounded, it is at 
bottom a Robinson-Jones, a complex of all its converging strains, its 
diverse noble and ignoble ancestors. It represents a cumulative effect 
of antecedent causes, all of which it shares equally on the average with 
every one of its brothers and sisters. 

How does it happen, then, suggests the easy objector, that two 
brothers or two sisters, born of the same father and mother, twins it 
may even be, “are often more unlike each other in character and men- 
tal qualities than any two ordinary strangers”? Well, the answer 
simply is, it doesn’t happen. Make sure of your facts before you begin 
to philosophize upon them. Children of the same parents are always 
very much like one another in all essential fundamentals ; they may 
differ a good deal among themselves, but their differences are really 
and truly as nothing compared with the vast complexity of their re- 
semblances. The case of twins, in fact, is a peculiarly unfortunate 
one to allege in this respect, for Mr. Galton has collected an immense 
mass of evidence tending to show that just as twins usually resemble 
one another, almost indistinguishably, in face and feature, so do they 
resemble one another almost as narrowly in character and intellect. 
I know an instance myself of two twin sisters, one of whom has lived 
all her life in India, and the other in England, but who, in spite of this 
difference in circumstances, preserve so entirely their original identity 
of form and nature that I do not myself in the least discriminate be- 
tween them in any way, mentally or physically, though they happen 
to be members of my own family. It does not at all matter to me 
whether it was Polly who said a thing or Lucy. I regard it in either 
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case as a simple expression of the Polly-Lucian shade of character. 
This is the rule in nine cases out of ten ; twins are all but absolutely 
identical. 

Still, there is such a thing as idiosyncrasy, and the reason for its ex- 
istence is a very simple one. Each separate human being, it is true, is 
on the average an equal compound of his father and his mother, his 
grandfathers and grandmothers ; but not necessarily or even probably 
the same compound. . Suppose you take a lot of red and white ivory 
billiard-balls, say a thousand, and cast them down upon the surface of the 
billiard-board. Let five hundred be red and five hundred white ; then 
every time the total result will be in one sense the same, while in 
another sense it will be quite different. For there will always be five 
hundred of each, but the arrangement will never be exactly identical ; 
each throw will give you a new combination of the balls—a combina- 
tion which will often put a totally different aspect upon the entire 
picture. . Now, in the case of a human being you deal with infinitely 
more subtile factors, combined in infinitely more subtile fashions. Fa- 
ther and mother have each in their being myriads of traits, both men- 
tal and physical, any one of which may equally happen to be handed 
down to any of their children. And the traits handed down from each 
may not happen to be by any means always the same in the same 
family. Though each child resembles equally on the average both father 
and mother, yet this child may resemble the father in this, and that 
child in that ; each may combine in any possible complexity of inter- 
mixture traits derived from either at random. 

Here, for example, are an English father with light hair and blue 
eyes ; a Spanish mother with black locks, an iris dark as night, and a 
full olive-colored southern complexion. Clearly, the children may dif- 
fer indefinitely in appearance, some with darker eyes, some with 
lighter ; some as men may grow dark-brown beards, and some may 
have black whiskers and hazel eyes, and clear half-Spanish dusky skin. 
One may have wavy hair like the mother, yet almost as light in hue as 
the father’s ; another may have it rather straight, but dark. Similarly, 
too, with the features. The forehead and chin may resemble the 
father, the nose and mouth may rather approximate to the maternal 
pattern. So, at least, we often say in our folly ; but in reality, when 
we come to examine closely, we see that no single feature, even, owes 
everything absolutely to one parent only. Those dark eyes may in- 
deed be Spanish in color, with a gleam of bull-fighting in their cruel 
depths, but they are set in the head after an English pattern, and have 
an English solidity of Philistine hardness. That pretty little nose may 
have much of the father in the bridge and the tip, but don’t you catch 
faint hints of the mother, too, in the quivering nostril and the ex- 
panded wings? The chin recalls an Andalusian type, to be sure, but 
the tiny fold of flesh beneath foreshadows the fat double crease of later 
life derived from that old burly Lincolnshire grandfather. And so on 
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throughout. Not a feature of the face that is not true at bottom, in — 
one point or another, to both its ancestries ; not a shade of expression 
that does not recall in varying degrees some mingled traits of either 
parent, 

The number of possible traits, then, are so immense, and the modes 
of their possible combination so infinite, that no two people, not even 
twins, ever come out exactly similar. Box and Cox are twain, not 
one; the Corsican Brothers are known as a pair to their intimate cir- 
cle. Nevertheless, brothers and sisters do, on the whole, closely re- 
semble one another, and this we all of us instinctively recognize when- 
ever we talk of a family likeness. These family likenesses are almost 
always far stronger, both in mind and body, than members of the in- 
criminated family itself ever care at all to recognize. It often hap- 
pens, for instance, that Fred and Reginald fail to perceive the faintest 
resemblance between their sistets Maud and Edith. But a stranger 
looking through the family album (poor victimized martyr) says to 
Fred, as he comes upon one of their photographs, “I’m quite sure 
that’s one of your sisters, but which is it, Miss Maud or Miss Edith ?” 
Nay, I have even known a father himself mistake a portrait of Maud 
for Edith. The photograph obscured some external difference of tint 
or complexion, and therefore brought out in stronger relief the under- 
lying similarity of feature and expression. It must have happened to 
most men to be mistaken for their own brothers by people who had 
never seen them before, though they themselves, looking complacently 
in the truth-telling glass, can hardly imagine how any one on earth 
could take them for such a fellow as Tom or Theodore. Tom’s so very 
much plainer than they are, and Theodore looks so infinitely less gen- 
tlemanly. All round, in short, families resemble one another, and it is 
only after a considerable acquaintance with their minuter details that 
strangers really begin accurately to distinguish certain of their mem- 
bers. To themselves the differences mask the likeness, to outsiders the 
likenesses mask the difference. 

It is just the same, be sure, in mental matters. There are family 
characters and family intelligences, as there are family faces and family 
figures. Each individual member of the brood has his own variety of 
this typical character, but in all its basis is more or less persistent, 
though any one particular trait, even the most marked, may be want- 
ing, or actually replaced by its exact opposite. Still, viewing the family 
idiosyncrasies as a whole, each member is pretty sure to possess a very 
considerable number of peculiarities more or less in common witb all 
the remainder. True, Jane may be passionate while Emily is sulky ; 
Dick may be a spendthrift, while Thomas is a miser. But Jane and 
Dick are both humorous, Emily and Thomas both musical; Thomas and 
Dick both sensitive, Emily and Jane both sentimental, and all four of 
them alike vindictive, alike intelligent, alike satirical, and alike fond of 
pets and animals. Look at the persistent Tennysonian tone in Charles 
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and Alfred Tennyson ; look at the parodying power of the two Smiths 
in “ Rejected Addresses” ; look at the Caracci, the Rossettis, the Her- 
schels, and then say whether even minute touches of taste and senti- 
ment do not come out alike in brothers and sisters. Almost every- 
body who meets brothers or sisters or cousins of his own after a long 
separation (when use has not dulled his apprehension of the facts) must 
have noticed, with mingled amusement and dissatisfaction, in ten 
thousand little ways and sayings how very closely he and they resem- 
ble one another. Sometimes the very catchwords and phrases they 
use, their pet aversions and their pet sympathies, turn “out at every 
twist of life to be absurdly identical. One may even be made aware 
of one’s own unsuspected and unobtrusive failings by observing them, 
as in a mirror, in the minds of one’s relations, like King George’s mid- 
dy in. Mr. Gilbert’s story, who meets himself on an enchanted island, 
and considers his double the most disagreeable fellow he ever came 
across. 

Why is it, then, that most people won’t admit their own essential 
unity and identity of character with their brothers and their sisters, 
their cousins and their aunts? Vanity, vanity, pure human vanity, is 
at the bottom of all their violent reluctance. Every man flatters him- 
self at heart that he possesses an immense number of admirable traits 
not to be found in any other and inferior members of his own family. 
Those spurious imitations may indeed resemble him somewhat in the 
rough, as coarse pottery resembles egg-shell porcelain ; but they lack 
that delicacy, that refinement, that native grace and finishing touch 
of character which distinguish Himself, the cream and flower of his en- 
tire kindred, from all the rest of a doubtless worthy but very inferior 
family. I fancy I see you now—you, even you, my excellent critic— 
with that graceful cynical smile of yours playing lambent upon your 
intellectual upper lip, while you loll at your ease in your club arm- 
chair, and murmur to yourself complacently as you read, “ The idea of 
identifying me with my brother Tom, for instance! Me, a cultivated, 
intelligent university man, with that stolid, stupid Philistine sugar- 
broker! If only I’d his wealth, how differently I'd use it! The no- 
tion’s simply too ridiculous! Why, I am worth adozenof him!” My 
dear sir, believe me, at this very moment your brother Tom, glancing 
hastily through the pages of the present paper in an interval of relaxa- 
tion on his way home by Metropolitan Railway from his lair in the 
city, is observing with a corresponding calm smile of superiority to 
himself, “ Ha, ha, what an absurd idea of this magazine fellow, to tell 
me I’m no better than my brother Jack, that briefless barrister! Jack, 
indeed, in the name of all that’s ridiculous! If only, now, I’d had his 
advantages and his education—sent to Rugby and Oxford for the best 
years of his life, while I was stuck at seventeen into a broker’s office to 
shift for myself and pick up my own living! And yet, what has my na- 
tive talent and industry enabled me to do? Here am I at barely fifty a 











waltina sles 
















THE CAUSE OF CHARACTER. 827 


wealthy citizen, in spite of all my disadvantages, while he, poor idle 
dog, has never been able to secure as much as a brief, with all his 
learning! I’m fifty per cent a better man than heis!” Vanity of 
vanities, saith the preacher, all is vanity. 
The fact is, if we want impartially to discuss this question of char- 
acters we must each leave our own supernaturally beautiful character 
(i) ae of the queston, and think only of the vastly inferior and ordinary 
characters of other people. We mustn’t even allege striking instances 
from the history of our sisters, our cousins, and our aunts, because 
there, on the one band, our calm sense of the excellence of the stock 
from which we ourselves are the final flower and topmost out- 
come is apt to prejudice our better judgment, while on the other hand 
our natural contempt for the gross shortcomings of our near relations 
under such closely similar cireumstances, when compared with our own 
virtues and strong points, is liable to beget in us too lordly a supercili- 
ousness toward their obvious failings. It is best entirely to dismiss from 
consideration all the persons standing to ourselves within the list of 
prohibited degrees set forth in the Prayer Book, to abstain from too 
fond an affection for our grandmother, and to concentrate our attention 
wholly on the persons of that common vulgar herd of outsiders falling 
as aforesaid under the contemptible category of other people. 
Examined from this impartial and objective point of view, then, 
other families beside our own show us at once how much light may be 
cast upon the origin of character by the study of fathers and mothers, 
brothers and sisters, first and second cousins, and so forth indefinitely. 
Mr. Galton’s exhaustive paper upon the habits and manners of the 
common twin is an admirable example of the precise results that may 
be obtained by such minute and accurate objective study of hereditary . 
peculiarities. For it must always be remembered that two brothers 
ought by nature to resemble one another far more closely than father and 
son. People often wonder why such-and-such a great man’s son should 
not be a great man also; they ought, if logical, rather to ask why his 
brothers and sisters were not all of them equally great men and women, 
I will not insult the intelligence of the reader by pointing out to him 
why this should be—why the father’s traits in such a case should be di- 
luted just one half by the equal intermixture derived from the mother. 
For the same reason, of course, two sisters ought by nature to resem- 
ble one another far more closely than mother and daughter. Again, a 
son ought on the average to resemble his father in character somewhat 
more closely than he resembles his mother, because in the one case the 
identity of sex will cause certain necessary approximations, and in the 
other case the diversity of sex will cause certain necessary divergencies, 
The barber in Leech’s picture explains his young customer’s defective 
whiskers on the ground that he probably “took after his ma!” but 
experience shows that in such matters men usually “take after their 
pa” instead. Once more, for a similar reason two brothers will tend 
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to resemble one another, time and again, somewhat more closely than 
a brother and a sister. Furthermore, the two elder children and the 
two younger will tend to resemble one another more, as a rule, than 
the eldest resembles the youngest, and for a very sufficient reason, be- 
cause all the habits and constitution of the two parents are liable to 
change from time to time, and especially after a long interval of years. 
Hence it will follow by parity of reasoning that two brothers or two 
sisters, born twins, will tend to resemble one another on the average 
far more intimately than do any two other members even of the same 
family. The rationale of this is clear. They are both the children of 
the one father and the one mother ; they are both of the same sex ; 
and they are both born at the same time, and therefore under exactly 
the same conditions of age, health, habit, and constitution on the part 
of both parents. 

‘Here, then, we have a crucial instance by which we may test the 
physical and psychical correctness of this our general a priori prin- 
ciple. If character results in the way I say it does—if it is a product 
of the interaction of two independent sets of factors, derived equally 
on the whole from father and mother—then it will follow that, men- 
tally and physically, twins will far more closely resemble one another 
than ordinary brothers and sisters do. Now, does the case of twins 
bear out in actual fact this debated deductive conclusion? Common 
experience tells us that it does, and Mr. Galton has supplemented that 
fallible and hasty guide by the most rigorous inductive collection of 
instances. The result of his investigation is simply this, that many 
twins do actually behave under similar circumstances in almost iden- 
tical manners, that their characters often come as close to one another 
as it is possible for the characters of two human beings to come, and 
that even where the conditions of later life have been extremely differ- 
ent, the original likeness of type often persists to the very end, in spite 
of superficial variations in style or habit of living. Some of his stories, 
carefully verified, are very funny. I will supplement them by two of 
my own. In one case a couple of twins, men, had a quarrel over a 
perfectly unimportant matter. They came to very high words, and 
parted from one another in bad blood. Qn returning to their rooms— 
they lived apart—each of them suffered from a fit of remorse, and sat 
down to write a letter of contrition to the other, to be delivered by 
the morning post. After writing it one brother read his letter over, 
and, recalling the cause of quarrel, added at once a long postscript, 
justifying himself, and reopening the whole question at issue. The 
other brother posted his note at once, but thinking the matter over 
quietly, afterward regretted his action again, and supplemented it by 
a second palinodia, almost unsaying what he had said in the first one. 
I saw all three letters myself the next morning, and was simply amazed 
at their absolute sameness of feeling and expression. 

The other story relates to a fact which happened, not to twins, but 
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to two successive brothers extremely like one another in build and 
feature, and evidently modeled in mind and character on the self-same 
mold. It is only a small incident, but as I can vouch for the correct- 
ness of the minute details, it has a certain psychological interest of its 
own. They met a lady dressed in blue, whom they had never seen 
before, at a military dance. Each of them asked at once to be intro- 
duced to her at first sight ; each asked the same officer for an introduc- 
tion (though they had several friends in common present) ; each de- 
scribed her in the same way, not as “the lady in blue” (the most 
obvious point of appearance about her), but as “the lady with the 
beautiful ears” ; each fell desperately in love with her offhand ; and 
each asked her for a particular flower out of a little bouquet contain- 
ing four or five more conspicuous blossoms. Finally, each came up at 
the end of the evening to confide in the same married lady of their 
acquaintance their desire to see more of the beautiful stranger. Now, 
small as are all these little coincidences, they nevertheless show, to my 
mind, a more profound identity of mental fiber than far larger and 
more important matters of life could do, For, on great emergencies, or 
in the great affairs of one’s conduct, it is only natural that somewhat 
similar characters, being governed by the same general emotions, should 
act on the whole very much alike ; while often, on the other hand, a 
particular difference will make the action of'similar characters at a 
special crisis extremely divergent. Thus the two Newmans, essentially 
the same in fiber, both re-examining their creed at a certain epoch of 
life, follow out their own logical conclusions with rigorous precision, 
one to Free Thought, the other to the Cardinalate—so that outsiders 
would be apt to say at first sight, “ What a striking difference between 
two brothers!” But the exact identity of tastes and preferences shown 
in these minute touches of feeling—the choice of an introducer, the 
phrase’ about the ears, the selection of a particular flower (it wasn't 
even a violet, which might occur to anybody, but a spray of plumbago, 
in itself quite without sentimental interest), and the unburdening of 
mind to a particular confidante—all these things abundantly testify to 
an underlying similarity of mental structure, down to the merest side- 
tracks and by-ways of the brain, which could hardly happen under 
any other conceivable circumstances than those of actual family 
identity. 

Still, even twins do distinctly differ in some things from one another. 
However much they may look alike to strangers, they are always dis- 
criminable by those who know them well, and even in early childhood 
by mothers and nurses. The babies who have to be distinguished by 
red and blue ribbons tied round their wrists, and who finally get mixed 
up at wash, so that the rightful heir is hopelessly muddled with the 
wrongful, and the junior by ten minutes preferred to his senior, belong 
only to the realm of the novelist ; and even there we have always the 
well-known mark on the left shoulder to fall back upon, which inva- 
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riably proves the genuine title-deed to the family estates and the hand 
of the heroine. But, in real life, Huppim may always be readily dis: 
tinguished from Muppim by some slight divergence of feature or ex- 
pression ; Huz is always a trifle fatter or thinner than Buz, his brother ; 
the two Dromios and the two Antipholuses may deceive the outer pub- 
lic by their close resemblance, but not even Shakespeare himself can 
make us believe that Mrs, Antipholus was really mistaken as to the 
personal identity of her own husband. I don’t want to be too hard 
on a lady, but I fancy, myself, she was glad of the excuse for a 
little innocent and easily explicable flirtation with’ an agreeable 
stranger. 

Yes, everybody has a character and an idiosyncrasy different in 
many points from everybody else’s. Not even twins, who come closest 
' together of all humanity, merge their individuality absolutely into mere 

replicas one of the other. Such utter identity is quite impossible in 
the human family. And the reason, I think, is simply this : the infinite 
number of separate traits possessed by each human being is too im- 
mensely incalculable ever to admit of any two throws, however near, 
producing precisely the same resultant. I do not doubt that there 
may be snails or jelly-fish built absolutely on the same pattern in every 
particular, mental or physical ; though, even there, the man that knows 
them well is often astonished at the way in which one snail differs from 
another in aspect, or one jelly-fish differs from another in character and 
intellect. But while the papa snail and the mamma snail are distin- 
guishable in a few traits only, discoverable by none but the close ob- 
server, the papa and mamma among human beings are distinguishable 
by ten thousand diverse peculiarities, mental and physical, all of them 
obvious to the veriest outsider. Each child is, as it were, a meeting- 
place and battle-field for these diverse paternal and maternal tenden- 
cies. It must resemble one or the other in every fiber of every feature ; 
it can’t possibly resemble both exactly in those points in which they con- 
spicuously differ. Hence the resultant is, so to speak, a compromise 
or accommodation between the two ; and the chances of the compro- 
mise being ever absolutely equal in any two cases are practically none. 
You might throw down the letters of the alphabet which compose 
“Paradise Lost” for ever and ever, but you would never get even one 
line by accident in the exact order that Milton wrote it. In the strug- 
gle for life between each unit or cell that goes to make up brain and 
face and nerve and muscle, here the father conquers, and there the 
mother, and yonder a trice is struck between them ; but that any two 
among the children should ever represent exactly the same result of 
the desperate struggle is so infinitely improbable as to be practically 
impossible. 

One last word as to the difficulty which some observers doubtless 
find in making this theory fit in with the facts as they observe them. 
While writing this paper, I paused in the midst, laid down my pen, 
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and went from my study into the adjoining room for an intercalary 
cup of five o’clock tea with the members of my family. (After all, 
we are all vertebrate animals and human beings ; why attempt to con- 
ceal the fact out of consideration for the dignity of literature?) The 
talk turned, as it often does turn under such circumstances, on the 
subject about which I had just been writing. I expounded these my 
views on the origin of character to the attentive ears of a critical do- 
mestic audience. To my utter dismay and discomfiture, I found that 
they of mine own household were firmly opposed tome. “ Why,” 
said the person, who, of all others on earth, ought to back me up most 
surely in my worst heresies, “look at So-and-so and So-and-so! You 
know they’re twins ; and yet how utterly unlike one another they are 
in character!” Now, will you believe me, as it so happened, So-and- 
so and So-and-so were two of the very cases on which I most relied in 
my own mind when making some of my present generalizations about 
twins and their identity! This, of course, conclusively shows that 
people sometimes differ in opinion. Some of us see differences more 
acutely, and some of us likenesses. To some of us the So-and-so fam- 
ily are all as like as two peas; while to others of us there is abso- 
lutely nothing common to all of them. Depend upon it, neither side 
is right ; the So-and-so’s are in some ways very much alike, and yet in 
other ways very different. The family face and the family character 
run pretty impartially through them all ; but each wears it in his own 
fashion and with his own special combination of peculiarities. One 
side has a keen eye for the resemblances ; the other has a keen eye for 
the differences. Mr. Galton’s method, by taking the mean of many 
observations, effectually gets rid, so far as possible, of this little natu- 
ral “ personal equation.” 

A single example will make this matter clearer than pages of ab- 
stract argument could make it. One of the instances I cited above 
was that of two brothers so identical in fiber that each did exactly the 
same thing, at times, with exactly the same minute touches of feeling 
and expression. They recognized the absolute identity themselves ; 
it was often to them a cause of some laughter, and not infrequently of 
some confusion and suspicion also. Each knew a trifle too well what 
the other was likely to do and think of. Yet I have on paper a let- 
ter from one of their acquaintances, saying, in so many words, “ James 
has been staying here for some weeks ; we like him very much, in- 
deed, but oh, how different he is from our Mr. Trois Etoiles!” Now 
the,fact is, that was probably the judgment of every one everywhere 
who knew them both only superficially. The younger brother, whom. 
I have ventured here to call James, because James is a good solid 
Christian name, implying honest industry and business ability, had 
been put to work at his father’s occupation early in life, and was 
known to most men as a quiet, sober, steady-going man of affairs. 
The elder brother, whom I will christen Percy, because the name Perey 
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has a fine literary flavor about it, and suggests either Shelley or the 
reputed author of Aytoun’s “ Firmilian,” according to the taste and 
fancy of the reader, had been sent, as the heir of the house, to Cam- 
bridge, and having there acquired the habit of literature, took to jour- 
nalism and other reprebensible pursuits, and sank at last into a con- 
firmed scribbler. The world at large always said that Percy was a 
very clever fellow, while that man James had absolutely nothing at 
allin him. His entire interest was absorbed in the tea-trade. We 
who knew them both well, however, could clearly discern that the 
mere difference of position and education masked in James the very 
characteristics that were plainly developed and abnormally nurtured 
in his brother Percy. And Percy often said to me in confidence, 
after eleven o’clock at night, as we ‘sat together over our glass of 
whisky-toddy, “If James had only been sent to Cambridge, he’d 
have been a deal cleverer fellow than Iam.” It may have been rude 
of me, but I always agreed myself with Percy.— Cornhill Magazine. 





SKETCH OF DAVID AMES WELLS. 


AVID AMES WELLS has long been the representative econo- 
mist of the United States, and a thinker whose vast information, 
fearlessness, and thoroughly judicial mind, have won him fame among 
economists the world over. He has proved his ability and sagacity in 
the successful management of large business interests. While most 
economic teachers have been confined to class-room and text-book, it 
has been his exceptional good fortune to practically apply his science 
to the reform of fiscal errors. Since vacating his high office under 
the Federal Government, he has exerted wide and growing influence 
upon the legislators of the nation. 

Mr. Wells was born in Springfield, Massachusetts, June 17, 1828, 
and is a lineal descendant on the father’s side of Thomas Welles, 
Governor of the Colony of Connecticut, 1655-1658, and on the 
mother’s side of David Ames, who, under Washington, built and 
established the National Armory at Springfield. He and his brother 
Oliver were the founders and progenitors of the well-known manu- 
facturing and railroad-building family of Massachusetts. After gradu- 
uating at Williams College in 1847, and writing and publishing his 
first book, entitled “Sketches of Williams College” David Ames 
Wells was for.a time (1848) an assistant editor with the late Samuel 
Bowles of the Springfield “ Republican.” While thus employed, Mr. 
Wells suggested the idea, and was associated in the invention, of 
folding newspapers and books by machinery in connection with power 
printing-presses ; and the first machine ever constructed and success- 
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fully operated was built at his expense and worked under his direction 
in the office of the “ Republican.” Having, however, a taste for scien- 
tific pursuits, and being now in the possession of some means through 
the sale of his interest in the above invention, he quitted the pursuit of 
journalism, and in 1849 entered the Lawrence Scientific School of Har- 
vard University, becoming also at the same time a special pupil of Pro- 


. fessor Agassiz, who had then recently arrived in this country. Graduat- 


ing in the first class that completed a course of study in the Scientific 
School in 1851-’52, he immediately received the appointment of assist- 
ant professor in this institution and also that of lecturer on physics and 
chemistry in Groton Academy, Massachusetts. During his residence 
in Cambridge, Mr. Wells, in association with George Bliss (late United 
States District Attorney for New York), commenced in 1849 the pub- 
lication of an annual report on the progress of science and the useful 
arts, which, under the name of the “ Annual of Scientific Discovery,” 
was continued for many years. 

Between 1857 and 1863, Mr. Wells was engaged in the preparation 
of a series of scientific school-books, which at one time attained a 
very extensive circulation, two of the series having been translated 
by missionaries into the Chinese language, while a third—an ele- 
mentary treatise on chemistry—was adopted as a text-book at West 
Point. 

Mr. Wells, however, first came prominently into public life in 
1864, while residing in Troy, New York, through the publication in 
that year of an essay on the resources and debt-paying ability of 
the United States, bearing the title of “Our Burden and Strength.” 
This essay was first read at a literary and social club in Troy, then 
published privately, then reprinted and circulated by the Loyal Publi- 
cation Society of New York, and, receiving at the same time the ap- 
proval of the Federal Government, it became one of the most noted 
publications of the war period. It was reprinted in England and 
translated into French and German, and had a circulation which is be- 
lieved to have been in excess of two hundred thousand copies. Coming 
at a period when the nation was beginning to be alarmed at the pro- 
spective magnitude of the public debt, and apprehensive of an impend- 
ing crushing burden of taxation, its publication and circulation proved 
a most effective agency for restoring public confidence and maintain- 
ing the credit of the Federal Government. 

The perusal of this pamphlet made a great impression upon Presi- 
dent Lincoln, and in January, 1865, he sent for Mr. Wells to come to 
Washington and confer with him and Mr. Fessenden, then Secretary 
of the Treasury, on the best methods of dealing, after the termination 
of the war, then evidently at hand, with the enormous debt and bur- 
den of taxation that the war had entailed upon the nation. The result 
of this conference was the passage by Congress of a bill, in March, 1865, 


creating a commission of three persons for the purpose of inquiring 
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into and reporting “on the subject of raising by taxation such revenue 
as may be necessary in order to supply the wants of the Government, 
having regard to and including the sources from which such revenue 
should be drawn, and the best and most effectual mode of raising the 
same.” Of this commission, Mr. Wells was appointed chairman by 
the then Secretary of the Treasury, Hon. Hugh McCulloch ; and its re- 
port in 1866, which was mainly the work of Mr. Wells, presented for 
the first time a full and exact statement of the curious and complex 
system of internal and customs revenue which had grown up during 
the war, when the necessities for raising immense sums of money with 
the utmost promptness and regularity were so great as to transcend all 
ordinary considerations, and justify the maxim, “ Whenever you find 
an article, a product, a trade, a profession, or a source of income, tax 
it.” How wonderfully successful this system of taxation proved, is 
shown by the circumstance, that for the last year of its full operation 
—1865~’66—it yielded from internal-revenue sources alone $310,000,- 
000, and from internal revenue, customs, and other sources, the aggre- 
gate sum of $559,000,000, drawn from a tax-paying population not 
much in excess of twenty-two millions. In addition to this feature of 
the Revenue Commission Report in 1866, it also contained elaborate 
reports on sugars, tea, coffee, cotton, spices, proprietary articles—pat- 
ent medicines and the like—petroleum, fermented liquors, and distilled 
spirits as sources of revenue, with estimates as to the amount of reve- 
nue which the Treasury might expect if taxation on them, at various 
rates, was to be continued ; the whole being really the first practical 
attempt in the United States to gather and use national statistics for 
great national purposes. 

On the termination of the Revenue Commission in January, 1866, 
by limitation of service, Congress was so well satisfied with the work 
that Mr. Wells had performed, that he was immediately appointed, for 
aterm of four years, to an office created for him, under the title of 
“Special Commissioner of the Revenue,” the duties of which were thus 
defined by the enacting statute: “He shall from time to time report, 
through the Secretary of the Treasury, to Congress, either in the form 
of bill, or otherwise, such modifications of the rates of taxation, or of the 
methods of collecting the revenues, and such other facts pertaining to 
the trade, industry, commerce, or taxation of the country as he may 
find by actual observation of the operation of the law to be conducive 
to the public interest.” 

In this office, and invested with large powers, Mr. Wells entered 
with ardor upon the work of reconstructing and repealing the com- 
plex system of internal taxation, which had become terribly oppressive, 
and the longer continuance of which had become unnecessary ; and, 
under his initiation and supervision were originated nearly all the re- 
forms of importance in our national-revenue system—internal and cus- 
toms—that were adopted by Congress between the close of the war in 
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1865 and the year 1870, namely : the redrafting of the whole system of 
internal-revenue laws, the reduction and final abolition of the cotton- 
tax, and the taxes on manufactures and crude petroleim ; the creation 
of supervisory districts and the appointment of supervisors ; the ori- 
gination and the use of stamps for the collection of taxes on tobacco, 
fermented liquors, and distilled spirits, and the creation of the Bureau 
of Statistics. To the head of this Bureau Mr. Wells called, from the 
office of the Springfield “ Republican,” its assistant editor General F. A, 
Walker ; and under his management the Bureau was first efficiently 
organized. 

In one of his earliest official reports, Mr. Wells took earnest 
ground against the attempt to collect a tax of two dollars per gallon, 
or 1,000 per cent on the first cost, on distilled spirits, and maintained 
that fifty cents per gallon was the rate of tax certain to be the most 
productive of revenue, and little oppressive to manufacturing indus- 
tries. . This report, made in 1866, although attracting much attention, 
by reason of its detailed narration of the singular experiences of the 
Government in attempting to enforce so high a tax, found little favor 
in respect to its recommendation for tax abatement. But, in the 
winter of 1867-68 Congress, becoming alarmed at the increasing 
frauds, and steadily diminishing receipts of revenue, acceded to Mr, 
Wells’s recommendation and fixed the tax at fifty cents per proof 
gallon. The result was one of the most remarkable in all economic.or 
fiscal experiences, for the total collections rose at once from $18,665,000 
during the last year of the $2 tax in 1867-’68, to $45,071,000 in the 
first year of the 50-cent tax, 1868-69, and to $55,606,000 in the suc- 
ceeding year, 1869-70 ; a gain to the Government in two years of 
over sixty millions of dollars in revenue, with great diminution of 
fraud and great relief to the industries of the country. 

Up to the year 1867, Mr. Wells, who was born and reared a 
member of one of the largest manufacturing and Whig families of 
New England, was an extreme advocate and believer in the economic 
theory of protection. In 1867, Congress having instructed the Secre- 
tary of the Treasury to present at its next session a draft of a new 
tariff looking to reductions of war-rates, and the business of preparing 
the same having been turned over to the office of the Special Com- 
missioner, Mr. Wells, with a view of qualifying himself for the work, 
visited Europe under a Government commission, and investigated, 
under almost unprecedented advantages, nearly every form of indus- 
try, competitive with the United States, in Great Britain and on 
the Continent. The results of this visit and investigation enlight- 
ened him in respect to two salient and fundamental points: First, 
that no country, with the exception of the United States, which 
had adopted in a greater or less degree the policy of protection 
through duties or restrictions on importa, had ever regarded the taxa- 
tion of the importation of crude, or partially manufactured articles to 
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be subsequently used for larger manufacturing, as a feature of protec- 
tion to its domestic industry, but rather as antagonistic to and destruc- 
tive of such industry ; 3; and that while such taxation in the United 
States had undoubtedly built up some industries and enriched their 
owners, it had “been a great restraint on the development of a much 
larger and higher class of industries, employing many more workmen 
and paying much higher average wages ; a taxation imposed then 
and now, for example, of from thirty to forty millions per annum on 
the importation of crude and partially manufactured articles, being 
a tax of ten per cent on a product of three or four hundred mill- 
ions of finished products, thereby excluding them from all sales in 
the markets of the world, in competition with similar products not 
subject to such price enhancement. And, second, that the countries 
of Europe—like Russia and Austria—in which the average rates of 
wages are lowest, were the most clamorous for protective duties on 
foreign imports; and that high wages in any country, conjoined 
with the extensive and skillful use of machinery, instead of being 
evidences of industrial weakness, were evidences of great industrial 
strength; inasmuch as no employer can continuously pay high 
wages unless his product is large, his labor most effective, and 
his cost of product, measured in terms of labor, low. These per- 
sonal experiences in respect to European industry, coupled with 
a subsequent study of our customs system, and a complete re- 
drafting of our whole tariff rates under instructions from Congress 
through the Secretary of the Treasury, gradually, and greatly against 
all his preconceived ideas, led Mr. Wells to a complete abandonment 
of his original position as a strong protectionist, and to the adoption 
of the belief that free trade, made subordinate to revenue and pro- 
gressively but tentatively entered upon, was for the best interest of 
the whole country. 

The announcement of these views, and especially the publication 
of his report for 1869, created great opposition among the protection- 
ists, and Horace Greeley publicly charged that Mr. Wells had been 
corrupted through British gold distributed through the agency of Mr. 
A. T. Stewart. Mr. Stewart, exceedingly angry at being brought into 
this matter, desired that Mr. Wells should at once institute proceed- 
ings for libel, and several leading members of the New York bar vol- 
unteered to take charge of the case. But Mr. Wells felt that it was 
not necessary to vindicate his public or private character by any such 
action, and refused to become a party to it. The story, nevertheless, 
found extensive credence, and is undoubtedly believed by many per- 
sons at the present time who are unable otherwise to account for such 
a change in the economic opinions of the Commissioner so shortly after 
his return from Europe. 

A draft for a very complete revision of the tariff, prepared by 
Mr. Wells in accordance with instructions, together with a full and 
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elaborate report on the existing revenue resources and condition of 

the country, submitted to Congress through Secretary McCulloch, 

and with his hearty indorsement, in December, 1867, nevertheless 
found great favor, and, embodied in a bill, with slight modifications, 
came very near being successful. The Senate passed- it by a vote of 

27 to 10. In the House it failed, in the closing hours of the session, 

by a very few votes—and not by a direct vote, but on a motion to 

suspend the rules, take the bill from out the Committee of the Whole, 
and “ put it on its passage.” This motion, which required a two-thirds 
vote, was defeated—106 in the affirmative to 64 in the negative. It 
was thus made evident that, could the bill as it came from the Senate 
have been brought directly before the House, it would have passed by 

a large majority, and probably have quieted for years all tariff agi- 

tation. 

When the office of Special Commissioner expired by limitation in 
1870, President Grant, giving the personal dislike of the Secretary of 
the Treasury at that time—Mr. Boutwell—to the Commissioner as a 
reason, refused to reappoint Mr. Wells in case of a renewal of his office. 

.On his retirement in July, 1870, a large number of members of both 
Houses of Congress, without distinction of party, united in a letter 
headed by Messrs, Sumner, Trumbull, Carpenter, Henry Wilson, Buck- 
ingham, Anthony, Thurman, Schurz, Bayard, Edmunds, Fenton, and 
others, on the part of the Senate, and Messrs. Blaine, Garfield, Logan, 
Allison, Cox, Hooper, B. F. Butler, Kerr, Dawes, Eugene Hale, Banks, 
Poland, Oakes Ames, Niblack, Randall, Brooks, Beck, J. A. Griswold, 
James Brooks, A. A. Sargent, J. F. Wilson, F. Wood, Noah Davis, 
D. W. Voorhees, W. H. Barnum, and others, on the part of the House 
—of which the following is an extract: “The undersigned, mem- 
bers of the Forty-first Congress, who have been cognizant of your 
labors as Special Commissioner of the Revenue, take the occasion of 
your retirement from public duties to express to you their appreciation 
of the work you have accomplished, and the great ability with which 
you have discharged the duties of your office. How much. soever 
they may perhaps have differed with you touching the matter of your 
conclusions upon particular points, they desire nevertheless to bear 
testimony to the great value of your work, and to the honesty and the 
faithful and untiring zeal which have characterized your whole public 
career.” At the same time a committee of citizens of different States, 
members of both parties, presented to Mr. Wells several testimonials 
of great value; one of which, a superb bronze statuette, some thirty 
inches high, representing “ Labor,” in the form of a fully-developed 
workman, leaning upon his sledge-hammer, bears upon a silver plate 
the following inscription : 

- 
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PRESENTED TO 
Hon. DAVID A. WELLS, 
ON HIS RETIREMENT FROM THE OFFICE OF 
SPECIAL COMMISSIONER OF THE REVENUE, 
BY OITIZENS OF NEW YORK AND NEW ENGLAND, 

AS A TOKEN OF ESTEEM FOR HIS UNSULLIED INTEGRITY 

AND HIGH PERSONAL OHARACTER; AND AS A SLIGHT 
RECOGNITION OF HIS INESTIMABLE SERVICE TO HIS COUNTRYMEN. 


Commenting on the discontinuance of the office of Special Com- 
missioner of Revenue, the “North American Review” used at the 
time the following language : “The system of taxation, by which the 
Government has been in receipt of its enormous income, was estab- 
lished during the war ; and the man who deserves the most credit for 
its reform is Mr. David A. Wells, whom General Grant and Secretary 
Boutwell united in bowing coldly out of the public service. It was 
he who proved the capacity of the country to stand an enormous 
taxation, and pointed out the most convenient and legitimate sources 
of revenue; and the most continuous changes and improvements in 
our revenue system, including even those under the Administration 
that dismissed him, were but the following out of the suggestions and 
the line of argument which he had presented while in the Treasury 
Department. To him and to Congress, and to a generous and patriotic 
people, does the country owe the proud exhibition of debt and tax 
reduction.” 
General Garfield, in a debate in the House of Representatives, July 
13, 1868, also paid the following handsome tribute to the work of Mr. 
Wells as Revenue Commissioner, saying : “I do not believe that any 
man appointed by the Government in the civil service has done for 
this country more work, and more valuable work, than David A. 
Wells. Into the financial chaos resulting from the war he threw the 
whole weight of a strong, clear mind, guided by an honest heart, and 
during the last three years he has done more, in my judgment, to 
bring order out of chaos than any one man in the United States.” 
As soon as it was known that Mr. Wells was to retire from his 
-Office at Washington, the appointment as chairman of a State com- 
mission for investigating the subject and the laws relating to local 
taxation was tendered him by the Governor (Hon. John T. Hoffman) 
of the State of New York and accepted ; and in this new position Mr, 
Wells prepared and submitted to the Legislature two reports (in 1872 
and 1873) and a draft of a code of laws. Both of these reports were 
subsequently reprinted in the United States and in Europe; and one 
of the first acts of the French Minister of Finance (M. Wolowski), after 
the conclusion of the Franco-German War, was to order the translation 
and official publication of Mr. Wells’s report as Special Commissioner 
of Revenue for 1869. This compliment was further supplemented in 
the spring of 1874 by the election of Mr. Wells, by the French Acad- 
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emy, to fill the chair made vacant by the death of John Stuart Mill, and 
also in the same year by the voting to him of the degree of D. C. L. by 
the University of Oxford, England. The honorary degree of LL. D. 
had been previously given to him by the college of his graduation (Will- 
iams), and that of M. D. by the Berkshire Medical College in 1863. In 
1873, on invitation of the Cobden Club, Mr. Wells visited England and 
delivered the address at the annual meeting and dinner of the club. 
In 1872 he was invited to lecture on economic subjects at Yale College. 
In 1875 he was elected President of the Democratic State Convention 
of Connecticut; and he has served twice as delegate at large from Con- 
necticut to Presidential nominating conventions, i. e., in 1872 and 1880. 
In 1876, Mr. Wells, after refusing to accept a regular nomination for 
Congress in the third district of Connecticut, was put upon the course 
by resolution of the Democratic convention, with the result, in the 
face of conditions otherwise wholly favorable to the Republicans, of 
reducing a hitherto impregnable Republican majority from 1,176 
to 40. 

In 1870 Mr. Wells was elected a member of the Cobden Club; 
in 1871, honorary member of the Royal Statistical Society of Eng- 


. land; in 1875, President of the American Social Science Association, 


succeeding Dr. Woolsey, of New Haven ; in 1877, a foreign associate 
member of the Regia Academie dei Lincei, of Italy ; in 1880, Presi- 
dent of the New London County (Conn.) Historical Society ; and in 
1881, President of the American Free-Trade League. In 1878, Mr. 
Wells was appointed by the President a member and subsequently 
elected President of the National Board of Visitors to the United 
States Military Academy at West Point. In 1876 he was appointed 
by the United States court one of three trustees and receivers of 
the Alabama and Chattanooga Railroad, and in the course of the fol- 
lowing fourteen months rescued the corporation from bankruptcy, 
and expended a considerable sum for improvements and repairs, 
without incurring an additional dollar of indebtedness. In 1877 he 
was appointed by the State Board of Canal Commissioners chairman 
of a commission to consider the subject of tolls on the New York 
canals, and in the next year made an exhaustive and acceptable 
report. 

In 1879, in connection with the late E. D. Morgan, of New York, 
and J. Lowber Welsh, of Philadelphia, and as trustees of the bond- 
holders, he bought under foreclosure and sale, and reorganized the New 
York and Erie Railroad, and served for some time as a member of the 
finance committee of the board of direction of the new company. In 
1879 he was elected by the associated railways of the United States, in 
connection with Charles Francis Adams, of Massachusetts, and John 
M. Wright, of Philadelphia, a member of a board of arbitration, to 
which the associated railroads agreed to refer all their disputes and all 
arrangements for pooling or apportioning their respective competitive 
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earnings. For two years the efforts of this board were successful and 
acceptable ; but, at the commencement of the third year, from causes 
to which the board was not a party, arbitration was refused by certain 
roads, and the arrangement was first suspended, and finally terminated. 
Pending final action as to the continuance of the board, Messrs. Wells 
and Adams voluntarily relinquished the sum of ten thousand dollars 
each, that was due them, on the ground that no service having been 
required of them or given, they were not honorably entitled to com- 
pensation for doing nothing. 

During the last twenty years few Americans have written and 
spoken more frequently and more acceptably to the public on subjects 
connected with the industry, commerce, finance, shipping, railroads, 
taxation, and labor of the country, than Mr. Wells ; and some of his 
productions in pamphlet form, as “The Primer of Free Trade,” 
“Why we Trade and How we Trade,” and “The Dollar of the Fathers 
vs. The Dollar of the Sons,” have attained a wide circulation. Of books, 
the following are well known : “ Robinson Crusoe’s Money,” illustrated 
by Nast, or the experiences of an island people in using different kinds 
of money, 1876 ; “Our Merchant Marine ; How it Rose, Increased, 
Became Great, Declined, and Decayed,” 1882 ; “ Practical Economics,” 
1885 ; “A Study of Mexico,” 1887. Concerning the latter work, M. — 
Romero, the Minister of Mexico to the United States, writes: “ Al- 
though I differ with you on several points, and in respect to some of 
your conclusions, it is surprising to me how well you have understood 
the condition of Mexico and its difficult problems, especially so far as 
its relations with the United States are concerned.” To which the 
Rev. George B. Hyde, one of the leading and oldest missionaries of 
the Methodist Episcopal Church in Mexico, adds, under date, at the 
Mission of Puebla, of May, 1887: “I have, I think, read all works of 
importance relating to the social and political economy of Mexico ; 
and the ‘Study’ is the only one that has not either looked with eyes 
that saw a paradise or a desert. I consider the book the most valuable 
yet published on the real condition of Mexico.” 

The series of papers “On the Economic Disturbances since 1873,” 
now publishing in the “ Popular Science Monthly,” being also reprinted 
concurrently in Europe, are regarded both in this country and Europe 
as among the most instructive and valuable contributions that have 
been made in recent years to any department of economic science. 

Mr. Wells’s present residence is at Norwich, Connecticut, where 
he is the owner of one of the most pleasant old-fashioned houses in 
New England, and one of the best private economic libraries in the’ - 


country. 
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INDIVIDUALITY IN OUR SCHOOLS. 


Editor Popular Science Monthly : 

Y the common consent of mankind, in- 

dividuality is considered one of man’s 

highest characteristics. During the early 
history of the republic, it was a much more 
common possession of our people than at 
the present time. In looking for the causes 
that have produced this loss of a prominent 
trait, the mind involuntarily stops to dwell 
upon our system of grading in the common 
schools of the country. By this system 
there is established a level to which it is 
believed all can attain. I am willing to 
concede that it tends to stimulate the dull 
scholars to rise to a higher level than they 
would naturally reach ; but unfortunately it 
also prevents the bright ones from 
forward to higher standards. It is sai 
that the greatest good to the greatest num- 
ber is the desired object, but this is a false 
statement of the facts, for it is to the bright 
scholars that we must look to finally carry 
all to higher attainments. This system of 
grading at once prevents the working out of 
the law of evolution; and we may truly as- 
sert that some, at least, of the graduates of 
our schools have reverted to common types, 
instead of developing to ever-higher stand- 
ards. We can not stand still: if the schol- 
ars in our common schools do not go for- 
ward, then there is reversion. The world 
goes on and leaves them. 

Perhaps the most glaring fault of the 
system is, that it turns out graduates with 
minds all cast in the same mold. Many of 
them are bright and capable young men and 
women, but they have been so educated that 
the girl graduates all want to be teachers, 
or — rich men for a career in life, with 
now then one who enters the pulpit or 
the medical profession; while the male 
graduates seldom see any other career open 
to them than law or medicine, with now and 


these young men 
are in demand as surveyors or engineers 
upon our railroads, and in the new avenues 


well as the head of the pupils, for indus- 
trial employments must, in the end, be the 
life- of the majority of them. There 
is one lesson of the late civil war that 
think has not been properly studied. The 
Southern States have never made use of 








schools, or had not done so before 

war of the rebellion. That there was 
far more individuality in the South than at 
the North the of the war abundant- 
ly shows. The Southern people had a sur- 
plus of able commanders for their armies, 
while we of the North, with resources and 
numbers far superior to theirs, saw our 
armies turning from one point of the com- 
pass to another, making no progress, be- 
cause our commanding were rou- 
tine men, most of them graduates of our 
common schools, without the ability and 
genius for command, or foresight to plan a 
great and comprehensive cam We 
made little or no progress un 
Lincoln, a grand, self-educated Western 
man, saw the reasons of our constant de- 
feat, and changed his commanders from 
Eastern common-school graduates to West- 
ern men, who had been trained in the non- 
graded, log-housed schools of the W 
where the individuality of the pupils 
not been repressed by this dwarfing process. 

We sometimes hear a phrase New 
York and in the New England States, “ The 
and « tos of tho wins InUag OUR 

a tone 0 contem 
in connection with it. The tone and i 
flection are but the same sneer that 
was observed d the civil war upon the 
countenances of these Eastern common- 
school graduates when Mr. Lincoln turned 
them out, and put Grant, 
Sheridan in their places. The 
“the Ohio idea” then was individual 
opment in contrast with the system 
pression in the common schools of the 
for in Ohio, ious to the war, 
been but little of that grading 
conforming the schools of the 
Eastern standards. Would it not 
for our educators to study this 


try to find out’ a 
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D. 8S. Manvie. 
Wartesrown, New Yorn, February 25, 1888, 
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THE “LONG AND SHORT HAUL.” 
Editor Popular Science Monthly : 
Ix the correspondence department of 
our March number is a note from Mr. 
omas L. Greene, in which he questions 
the accuracy of some statements contained 
in my article in the February “ Monthly.” I 
admit that the ill effects of the long and 
short haul section are not apparent in cases 
where its enforcement is suspended. My 
criticism was written some six months since, 
and before the policy of the commission of 
ing “temporary relief” had become so 
well defined as has since been the case, At 
that time the assumption seemed warranted 
that that law (like all other laws) was to be 
generally enforced. The exercise of “tem- 
— relief ” (permission to violate), which 
tis optional with the commission to apply or 
witbhold in specific cases, places a tremen- 
dous power in its hands, and only the fact 
that its present members are incorruptible 
insures present safety. All law, theoreti- 
cally, is general, impartial, and just in prin- 
ciple, but when its enforcement or violation 
is left optional with any tribunal, however 
competent, there is danger ahead. It would 
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be unique to include among the meriis of a 
law the easy facilities for its violation. 
Henay Woop. 
Boston, March 2, 1888. 





“THE TIME OF FIGS.” 
Editor Popular Science Monthly : 

In my letter, which you published in the 
March number, my main object was to state 
the fact that the fig-tree in southern Palestine 
should have figs in some stages of develop- 
ment on it at all seasons, though it is a fact 
that, in some varieties of figs, the fruit is a 
long time in ripening. The fruit of three 
seasons is sometimes found on the tree at the 
same time. It is true that one of the evan- 
gelists states that “the time of figs was not 
yet.” That remark can only mean—as nearly 
all commentators interpret it—that the time 
of general harvest of figs for preserving pur- 
poses had not yet arrived; consequently, it 
was an additional reason for the condemna- 
tion of the fruitless tree, instead of a reason 
why it should not be condemned. 

J. W. Hunroox, M. D. 
Lowe, Mass., March 1, 1888. 





EDITOR’S TABLE. 


SCIENTIFIC HABITS OF THOUGHT. 
is a question well worth consid- 
ering, how scientific habits of 

thought are best to be formed, main- 
tained, and strengthened. Such is the 
prestige of science in the present day, 
so thoroughly is scientific reasoning rec- 
ognized as the type of all true reason- 
ing, that nobody with any pretensions 
to intelligence would wish to be accused 
of thinking unscientifically. At the 
same time there is a vast amount of un- 
scientific thinking being done on every 
hand; and men of almost every grade 
of culture may be found, the tone of 
whose minds is unscientific to the last 
degree. Let us see if we can throw 
into some kind of acceptable shape the 
general principles to be observed by 
whosoever would be saved from irra- 
tionality and a spirit of opposition to 
the truth—whosoever would wish to 
have scientific habits of thought in the 
best sense. 

It is probably correct to say that 








science was first forced upon men’s 
minds by the repeated presentation of 
the same phenomenon with an unvary- 
ing accompaniment of antecedent and 
consequent. Without entering upon a 
discussion of the nature of our concep- 
tion of cause, we may say that science 
is nothing else than a knowledge of the 
permanent relations, whether causal or 
other, of things to one another. Na- 
ture, in the first place, forces us to 
recognize certain uniformities : some 
minds not only learn the particular les- 
son so taught, but, entering into the 
spirit of Nature’s teaching, run on to 
discover further uniformities for them- 
selves. These, to whatever age they 
belong, are the scientific spirits of their 
time. Others there are who look upon 
every such lesson as an infringement of 
their natural liberty to think and be- 
lieve without any reference to the 
bounds of Jaw. These learn only what 
they must, and, beyond the region of 
palpable and irresistible demonstration, 























love to indulge the most wayward and 
fantastic beliefs. In these we see the 
enemies of science, unwilling learners in 
Nature’s school, rebellious spirits who 
fain would fashion the universe to their 
own liking. The first condition, there- 
fore, of scientific thinking is to recog- 
nize and to bow to Nature as the su- 
preme teacher, and to feel that she has 
an inexhaustible fand of wisdom to 
impart. He who thinks scientifically 
recognizes no authority save that of 
demonstration. He gladly avails him- 
self of the help of superior minds, but 
he does not swear by their words; for, 
great as they may be, and as he may 
acknowledge them to be, he can not 
regard them as infallible. Partisanship 
in science is almost a contradiction in 
terms. The expression “ schools of 
thought” even is one to be accepted 
with caution; seeing that no one should 
wittingly attach himself to any school 
save the great school that Nature keeps 
ever open to all. Too much emphasis, 
indeed, can hardly be laid upon this view 
of the matter. The pursuit of truth 
partakes of the character of a religion; 
and the mind that is imbued with the 
religion of science never for a moment 
places any human authority, however 
great, in the place of the trath which, 
by no violent figure of speech, he may 
be said to adore. Truth has its minis- 
ters, but it has no priests, no class of 
men whose mere office summons to rev- 
erence. We ask respecting the minis- 
ters of truth simply how much of its 
illumination they have received, how 
mach they are able to impart; and we 
honor them in proportion to the clear- 
ness and strength of their thought and 
the fruitfulness of their labors. 

The more we dwell upon and de- 
velop the thought of Nature as the 
teacher, the more we see that the whole 
of scientific thinking depends upon loy- 
alty to this one source of light. Every 
unscientific attitude of mind or move- 
ment of thought we ever heard of has 
had, for its main characteristic, an ig- 
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noring of Nature and a following after 
idols whose power was supposed to be 
superior to Nature. In all ages men 
have more or less resented the blessed 
bonds that have made them captive to 
earth and to its laws. Because their 
thought could traverse the heavens, 
and because their imagination could 
conjoin the most opposite elements 
and conditions, they have sighed after 
equal liberty for their active powers, 
and have run eagerly after whatever 
promised to emancipate them from the 
ordinary conditions of life. Hence the 
fanaticisms that have possessed and 
oppressed mankind ; hence most of the 
delusions to which they have fallen 
subject; hence the scorn that, under 
certain systems of thought, has been, 
and is stiil, cast upon this present life ; 
hence the prevailing indifference to, 
and depreciation of, what claims no 
higher sanction than natural or human 
law. 

In the study of Nature there is one 
caution to be observed, and that is that 
absolute truth is not to be expected. 
Nature is willing to teach us, but she 
treats us like the children we are, using 
the symbols best suited to the range of 
our comprehension, but not laying bare 
her ultimate secrets. A large part of 
the scientific temper consists in recog- 
nizing this. He who imagines that, 
because he has made a generalization 
under which a certain group of facts 
can be advantageously presented and 
explained, he has struck the rock-bed 
of eternal truth, is a scholar rather pert 
than solid, and Nature will probably re- 
buke him some day. Newton knew 
well that in his great generalization he 
had merely succeeded in measuring a 
force the real nature of which it was 
wholly beyond him to explain; and 
the greatest scientific intellects of the 
present day are precisely those that 
most fully acknowledge, because they 
most deeply feel, the merely provisional 
character of the most important scien- 
tific hypotheses. 
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A third note of the scientific mind is 
practicality of view. The highest rever- 
ence for truth is not inconsistent with a 
desire to put truth to practical uses. 
Nature is the supreme teacher, and yet, 
from acertain point of view, Nature may 
be said to exist for us, not we for Nature. 
We lay bold of her phenomena with a 
masterful grasp, and read laws into 
them, reserving to ourselves the right 
to read ever wider and higher laws as 
our knowledge widens. And when 
our minds are in free and unrestrained 
movement, and are being built up in 
symmetry and strength by what they 
absorb in the study of external things, 
we feel that the highest work of which 
we can form any conception is be- 
ing accomplished. There are scientific 
workers whose whole ambition seems 
to be to form a kind of hortus siccus of 
observations and opinions, and whose 
own minds are but little transformed 
by the knowledge that passes through 
them. These lack the true scientific 
spirit, though their work may at times 
have its uses. They lack the joy of 
growth, and never realize the sense, at 
once of liberty and power, which those 
possess who look upon nature, not as a 
mere curiosity-shop or museum, but as 
a vast domain providing all that is ne- 
cessary for the exercise, aliment, and 
discipline of the human mind. 

The truly scientific spirit, we may 
lastly say, is essentially inductive. It 
feels its way into truth by slow degrees. 
If facts are at all accessible, it does not 
care to depend on hypotheses ; and it is 
always ready to accept the yoke of 
facts—never tries to put a yoke on 
facts. In this respect it differs greatly 
from the disposition shown by many 
radical thinkers of to-day, who, having 
thrown overboard their former theo- 
logical opinions, are none the less gov- 
erned in their daily thinkings by old 
theological methods. Such confidence 
have these persons in their argumen- 
tative that they never seem to care 
to freshen their thought with new 
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knowledge. Such and such are the 
cardinal principles in which they be- 
lieve, and from these they are pre- 
pared to draw an ever-lengthening 
chain of conclusions, all, as they hold, 
of absolute certainty because the start- 
ing-point was, in their opinion, indu- 
bitably true. No man, however, who 
has a glimmering of the scientific spirit 
cares to follow this kind of dead-reck- 
oning. “ He to whom the Eternal Word 
has spoken,” says a famous medisval 
sage, “is set free from many opinions.” 
So he, we may say, to whom Nature 
has spoken in intimate tones, who 
knows what it is to have studied Nature 
patiently and faithfully, is freed from 
all bondage to mere opinions by his 
supreme attachment totruth. His great 
interest lies in knowing what is, not 
what, according to somebody’s way of 
looking at things, ought to be. 

We may know the man, therefore, 
whose habits of thought are scientific 
by his abiding faith in the teachings of 
Nature ; by his unshaken conviction that 
the uniformities we see in the occur- 
rence of phenomena are but hints of 
the universal constancy of natural law ; 
by his interest in all that can be brought 
under law, and lack of interest in all 
alleged lawless and abnormal manifesta- 
tions; by his recognition of the inac- 
cessibility of absolute truth, and his 
willingness to make the best of pro- 
visional theories and symbols; by his 
freedom from pedantry and dilettante- 
ism; by his reverence for human na- 
ture; by his constant desire for the veri- 
fication of opinions, and his consequent 
freedom from all infatuation, whether 
for the theories of others or for his 
own. He is a man whose moderation 
is known to all men, whose patience 
seems to have been learned from Na- 
ture herself, whose thought moves from 
year to year in larger circles, and whose 
character bears witness to the liberal 
and elevated character of his daily oc- 
cupations. Do all men of science, all 


professors of philosophy, conform fully 
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to this type? No, but this is the type 
to which, in so far as they are true to 
the spirit of philosophy and science, 
they will all, gradually, more and more 
conform. 





DEATH OF PROFESSOR GRAY. 


Tue death of Asa Gray removed a 
student who was looked up to in all 
the world of knowledge. In many as- 
pects he had no master, and there were 
few who could be regarded as his peers. 
In his special field his leadership was 
recognized—in all nations. The help 
and sympathetic co-operation he gave 
to Darwin in building up the doc- 
trine of variation and natural selec- 
tion show him to have been a pioneer 
in the advance of science as a whole. 
His success in presenting the details of 
what was considered one of the driest 
of scientific subjects in such a way as 
to make his treatises as readable as a 
book of travels entitles him to a high 
position in literature. The company of 
American botanists who, having drank 
their inspiration from his books, are car- 
rying on their work in a like spirit, are 
a testimony to his powers as a teacher. 
And the Church, when it has purged 
itself from the heresy that every dis- 
covery in science overthrowing some 
old notion is an attack on religion, will 
be able to point to him as a man con- 
sistent and diligent in both spheres of 
life, to whom it never occurred that 
there was any conflict to be adjusted. 

The history of learning is full of ex- 
amples of men who have risen to emi- 
nence from the most incongruous sur- 
roundings, without adventitious ‘aids, 
but solely by the force of their own 
impulses. Professor Gray affords an- 
other. His advantages were of the 
most limited character. His working 
life began with tending his father’s tan- 
bark mill, while he was distinguished 
as being the champion speller of his 
school district. Two years at a gram- 
mar-school, one year at the academy, 
and a medical course, constituted his 
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entire formal education. He had no 
classical training, no scientific instruc- 
tion further than was subsidiary to 
the medical studies of which he made 
no use. But he became one of the lead- 
ing scientific men of bis age, and, as 
Professor Dana remarks, “ eminent for 
his graceful and vigorous English, the 
breadth of his knowledge, his classical 
taste, and the acuteness of his logical 
perceptions.” An article in the “ Ed- 
inburgh Encyclopedia” directed his at- 
tention to botany. He procured Pro- 
fessor Eaton’s text-book, which was 
perhaps one of the best on the old sys- 
tem—but how different from the works 
of the series with which he made the 
science luminous !—and began bis brill- 
iant scientific career with the analysis 
of Claytonia Caroliniana. He must 
have been proficient in his studies, for 
we find him before the close of his 
medical course taking the place of the 
professors in lectures at Albany and 
Hamilton College. Then he became a 
regular teacher himself; was associated 
with Dr. Torrey in his researches; pub- 
lished his own investigations of the 
sedges and of the plants of northern 
and western New York; and prepared 
his first text-book, “ The Elements,” in 
1836, a book in which, according to Pro- 
fessor Dana, the subjects of vegetable 
stracture, physiology, and classification 
were presented in a masterly manner, 
and which “showed his customary in- 
dependence of judgment and clear head 
in various criticisms and suggestions.” 
The name of Professor Gray is inti- 
mately associated with Darwin’s in the 
history of the theory of the origin of 
species. The series of letters from 
Darwin to Gray, contained in the re- 
cently published “ Life and Letters” of 
Darwin and beginning on page 420 of 
the first volume, attest the respect Dar- 
win had for his knowledge, the confi- 
dence which he reposed in his opin- 
ions, and the hearty fellowship that ex- 
isted between them. Gray, Lyell, and 
Hooker were the three whose approval 
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of his theory Darwin most desired to 
enjoy, and were the three to whom he 
earliest and most fully confided his 
views. Yet Gray and he did not 
agree entirely in their acceptance of 
the theory. While Darwin gave the 
predominant place to the environment 
in determining variation, Gray thought 
that the process worked more from 
within and was at most modified or 
limited by the external conditions. 
Darwin had extreme difficulty in ac- 
cepting the conception of a Supreme 
Intelligence ordaining and controlling 
the process of evolution; Gray held to 
a complete harmony between the work- 
ing of a Supreme Power and of evolu- 
tion, and declared that “ natural law is 
the human conception of continued and 
orderly divine action.” 

Professor Gray’s “Statistics of the 
Flora of the United States” and his 
observatious on the plants of Japan 
have an important bearing upon the 
theory of the origin of animal and 
vegetable life in the polar regions and 
their distribution thence down the con- 
tinents, which is now advocated by 
biologists and paleontologists of high 
standing. 

Professor Gray has not been con- 
spicuous as a man of letters, but we may 
justly claim. for his botanical works a 
place in literature as such. He contrib- 
uted to the “ American Journal of Sci- 
ence” biographical notices of deceased 
botanists and reviews of botanical work 
in which his accurate criticisms were 
tempered by a uniform kindliness of 
spirit, and he made considerable con- 
tributions to the “ North American Re- 
view,” “The Nation,” and the “Atlan- 
tic Monthly.” A volume of selections 
from these contributions, with a chap- 
ter on “ Evolutionary Teleology,” was 
published in 1876, under the title of 
“ Darwiniana.” 

Professor Gray’s personal character 
was admirably characterized by Dar- 
win, who concluded, before he had 
even seen him, from reading some of 
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his letters to Hooker, that he must be 
a man with something very lovable 
about him. A friend, paying a tribute 
to him in the London “ Spectator,” 
speaks warmly of his “ singularly sweet 
and beautiful nature,” and of “the 
freshness and brightness that recalled 
nothing but youth,” of which not years 
nor learning, nor incessant studies, nor 
even the classification of the American 
Composite, could deprive him; and 
added that Darwin’s son, to whom he 
sent a parcel of stamps to cheer his sick- 
bed, “was not the only English child 
who received a like present from the 
same giver.” 

What the world of science thought 
of Asa Gray is attested by the honors 
which its schools and its societies con- 
ferred upon him, and by the respect, as 
to one having authority, in which he is 
invariably spoken of by its most distin- 
guished writers. American feeling was 
reflected in the token which was pre- 
sented to him a little more than two 
years ago by one hundred and eighty- 
five botanists, all in a sense his stu- 
dents, with Mr. Lowell’s quatrain. 

Professor Gray was taken away 
from the midst of his work. He had 
just completed a review of Darwin’s 
“Life and Letters,” had not quite fin- 
ished the revision of his “ Vitaces,” 
and was busy with his “ Necrology” 
for the “Journal of Science,” when he 
was stricken. 





HOW IT WORKS. 

Ong of the recognized evils attend- 
ant on the public-school system of this 
country is the insecurity of. the ten- 
ure by which teachers hold their situa- 
tions, So manifest an evil has this 
been that in certain States it has been 
proposed to remedy it by legislation. 
But, supposing the evil entirely re- 
moved, what would the result be? We 
can perhaps judge by what one of the 
best conducted of our educational jour- 
nals says is the case in the great State of 
Illinois. We are not aware at this mo- 




















ment what is the law in that State re- 
specting the appointment of teachers, 
but from what our contemporary, the 
*Tilinois School Journal,” says, some 
teachers, and other school officials as 
well, have only too strong a hold on 
the positions they fill. ‘‘ One of these,” 
—we quote from the “ Journal ”—said 
the other day: “ Why should I read 
books or bother my head to study about 
teaching? What will it profit me? My 
place issecure. I have as many friends 
as my principal or superintendent has. 
Let him try to remove me if he dare.” 
“There is much of this spirit,” con- 
tinues the “* Journal,” “ in the schools, 
especially in the large cities. It is not 
among the teachers alone. It is among 
principals and superintendents as well. 
These people long since ceased to study 
and grow.” So, here is the dilemma: 
If the teacher has no security of tenure, 
he has no encouragement to throw him- 
self heartily and earnestly into his work. 
If, on the other hand, he has, either 
through legal enactments or through 
his political associations, a firm hold 
upon his place, he is in danger of laps- 
ing into the condition of mind and gen- 
eral disposition above described. It 
may be said that security of tenure, 
in the sense understood by the teach- 
ers, would not mean exemption from 
proper official supervision and author- 
ity, or an absolute right to employment 
in spite of proved disqualification; buat, 
admitting this, it is still clear that, un- 
der such a system, the difficulty in the 
way of getting rid of indifferent or even 
of seriously deficient teachers would be 
very great. The “Illinois School Jour- 
nal” says distinctly, and, as we think, 
truly, that we shall only be able to im- 
prove the schools when we have learned 
how to improve the teachers. What 
kind of material is offered, under the 
present system, for the teaching body 
we learn from a further article in the 
same periodical by a gentleman who 
states that he has been for years a mem- 
ber of the State Board of Examiners. 
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“ Experience,” says this authority, 
“shows that many candidates fail. on 
common English branches, particularly 
arithmetic and reading. . . . The papers 
show such deficiency in form as to in- 
dicate that teachers are extremely care- 
less in this respect. The arrangement 
of work, the carelessness in regard to 
paragraphing, and even the use of capi- 
tal letters, shows gross neglect of the 
proper usages of written language. 
Some show that they learned their 
spelling late in life, and that, when 
hurried, they revert to some juvenile 
form. . . . The worst and least exous- 
able mistakes were in the definition of 
common words. Defining a noun by a 
verb, a verb by an adjective, an adjec- 
tive by an adverb, was altogether too 
common. The derivation of words was 
hopelessly, painfully ridiculous.” The 
examination papers in connection with 
which all this occurred are appended 
to the article from which we quote; 
and their extreme simplicity makes the 
statements of the article only the more 
surprising. The history, geography, 
arithmetic, and etymology are well 
within the compass of any fairly-taught 
lad of twelve or thirteen. Samples of 
the answers given are also furnished ; 
and all we can say is that they well 
deserve a place beside Mark Twain’s 
famous collection, One candidate who, 
in the paper on pedagogics, was asked 
to “define the terms subjective and ob- 
jective as used in mental philosophy,” 
answered that “we treat a topic sub- 
jectively when we take what we know 
of a subject and explain, without hav- 
ing any special object in view.” Evi- 
dently, all that this individual knew of 
his “ topic” would not have afforded a 
basis for much explanation, with or 
without an object in view. A very 
noticeable feature is the thorough dis- 
honesty of many of the answers. Being 
asked to give the etymology of the 
word “urbane,” one candidate said it 
was from ur, outside, and bane, city; 
another that it was from ur, a city, 
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and bane, badly. Each of these would- 
be teachers and guides of the young 
knew that he, or she, was “ guessing” 
in the most shameless manner—that is 
to say, practicing one of the very vices 
to which school-children are most prone, 
and which it is the duty of their teach- 
ers most earnestly to reprehend and 
repress, 

Of course, it will be said that the 
worst cases of ignorance and incom- 
petency were called out by the exami- 
nation ; but the language of the article 
referred to indicates clearly enough 
that the general average of the candi- 
dates was low; and, if so, it may be 
assumed that many very poorly quali- 
fied persons crept through and got their 
certificates. And this is how the sys- 
tem is working to-day, when so many 
improvements on the old order of things 
are supposed to have been made. We 
greatly fear that, between the politics 
that make good teachers insecure, and 
bad ones secure, in their positions, and 
examinations that are largely farcical in 
their character, the interests of the ris- 
ing generation are not being very intelli- 
gently or conscientiously studied. Good 
men and women no doubt there are, 
and many of them, engaged in the State 
schools; but these, we fear, can not 
avail to save the whole system from 
gravitating to that low point of effi- 
ciency which marks governmental ac- 
tior in all matters which lie outside the 
necessary and natural functions of gov- 
ernment. 
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Anmat Maoyerism. By Atrrep Bryer and 
Cuaries Féré. “ International Scien- 
tific Series,” Vol. LIX. New York: D. 
Appleton &Co. Pp. 378. Price, $1.50. 
Mesmerism, hypnotism, or animal mag- 

netism, has had varied fortunes. Forced 

into the field of scientific discussion about a 

‘century ago by the elaborate pretensions of 

Mesmer, it has been alternately cultivated, 

condemned, and neglected by scientific men, 
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and has been fostered chiefly by quacks as 









a ready means of exciting the admiration 
and opening the purses of the curious, At 
present the subject is one of growing in- 
terest. It is receiving respectful attention 
generally in the scientific world, and is 
being studied in a conservative manner by 
certain specialists. The exceptional advan- 
tages for the study of nervous phenomena 
afforded by the medical practice in the Sal- 
pétriére, the great hospital for women in 
Paris, have been employed with important 
results. The observations and experiments 
recorded in the present volume have been 
made in that hospital, and in accordance 
with the method inaugurated by M. Charcot, 
the chief of the school of the Salpétridre. 
The book aims only to give an account of 
these researches, and, notwithstanding their 
number and variety, the authors do not feel 
that enough material has yet been collected 
to base general conclusions on. In the first 
three chapters a history of the subject is 
given, after which the investigations of 
Charcot and his pupils are taken up. These 
observers recognize three chief states of 
hypnotism: catalepsy, lethargy, and arti- 
ficial somnambulism, the modes of produc- 
ing which, together with their symptoms, 
are described. Then follows a study of 
suggestion, or the power of an experimenter 
to make a hypnotized subject speak, act, 
think, and feel as it pleases the former to 
dictate. Hallucinations affecting each of 
the senses may be impressed upon the sub- 
ject, and even unilateral hallucinations may 
be produced. Suggestions of acts to be 
performed at once or at some future time 
may be given, and, though the acts may be 
repugnant to the subject, he can neg refrain 
from performing them. Insensibility to 
touch, and even to the pain of a surgical 
operation, may be produced by suggestion, 
and motor paralysis as well. All these 
phases of the subject are illustrated by a 
great variety of cases. Attention is called 
in the two closing chapters to certain appli- 
cations of hypnotism. First, hypnotism may 
become a valuable curative agent for real 
diseases caused by the imagination, which 
appear. in persons having a certain weak- 
ness of the nervous system. This fact 
throws light on the subject of miraculous 
cures and mental healing, which has recent- 
ly attracted so much attention. Second, it 
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may be employed for certain cases in edu- 
cation. Finally, the accomplishing of crimi- 
nal acts upon or by means of a hypnotized 
person, and the obtaining of true or false 
testimony by means of hypnotism, constitute 
a branch of the subject which society may 
soon have to take serious account of. Al- 
though dealing with phenomena that border 
on the marvelous, this book is not at all 
sensational, and the reader may rest assured 
that it will give him a sound scientific view 
of the interesting field which it covers. 


An Inquiry rxto Soctatism. By Tromas 
Krxvur. London and New York: Long- 
aa Green & Co. Pp. 188. Price, 

1.50. 


An intelligent exposition of the princi- 
ples and aims of socialism from one of its 
supporters is certainly welcome at the pres- 
ent time, when public attention is directed 
so universally toward important socialistic 
movements. This volume presents the au- 
thor’s views as to the evils of the existing 
industrial system, his interpretation of the 
essential ideas of socialism, and a review of 
the prospects of the latter. It is a very 
readable work, is well written, and gives in 
small compass a great deal of useful in- 
formation and valuable discussion upon all 
the topics above mentioned. It is of simi- 
lar character to Professor Graham's “ So- 
cial Problems,” though going beyond the 
latter in its belief in the efficacy of socialism 
as a system to remedy the ills afflicting so- 
ciety. 
We think the account of the evils of 
the present industrial system is the best 
part of the book. We are quite unable to 
agree with the author in his evidently sin- 
cere conviction that socialism will furnish 
any permanent remedy for those ills, and 
do not think he demonstrates how it can. 
This, however, is a matter of difference 
in fundamental principles. But the main 
criticism we pass upon the work before 
us is that it stretches the term socialism 
so far as to embrace almost everything 
that makes for the improvement of human 
life and conditions. Socialism is justice, 
altruism, practical Christianity, progress, 
social evolution ; and these in turn are so- 
cialism. We are unable to allow the pro- 
priety of thus connecting the latter term 
with all these beneficent things. As most 
vo. xxxu.—54¢ 
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people suppose, socialism is in principle the 
accomplishment by state action of co-opera- 
tive production and the equalization of dis- 
tribution, using the state for positive amel- 
ioration, instead of confining its offices 
to guaranteeing liberty and security. We 
should not let our enthusiasm for any iem 
run away with our powers of observation ; 
and certainly these, if properly exercised, 
would show us that it is highly premature 
at any rate to cover by the common desig- 
of a better social order, and all the most 
promising methods for attaining it. But 
this is really what the author seems to do; 
he makes a cult, and worships blindly an 
idealized deity, without taking sufficient 
pains to find out the real character of his 
idol. 


Tex Vewrtitation ann Warmino or Scoot- 
Bumpines. By Giteerr B. —— 
IV. N Tork: D. Aprlston & Do. Pe 

ew Yo 

173. Price, 75 cents. = 

Tue author of this treatise presents 
both the theoretical and the practical sides 
of his subject, and the principles which he 
sets forth are applicable to all other build- 
ings as well as to school-houses. He describes 
first the necessity for ventilation, and the 
methods of detecting impurities in air, and 
then discusses various modes of natural and 
artificial ventilation. His chapter on ven- 
tilation by windows will prove useful in 
many cases where no better means for the 
purpose exist. Another chapter gives care- 
ful estimates of the cost of ventilating. 

The subject of warming is treated in a 

similar manner, and the final chapter of the 

volume is devoted to the ideal plan for 
warming and ventilating combined, which 
has grown out of the author’s study of these 
allied subjects. An appendix contains va- - 
rious thermal formulas and notes in regard 
to certain mechanical ventilating appliances. 
The volume is illustrated. 


Tae Annvat Report or THE Carer Stem at- 


the year was 78°48 per cent. 
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Dress. A Monthly M e, conducted by 
Mrs. Anniz Jenness Minter. New York: 
The Gallison & Hobron Company. Price, 
$1.50 a year. 

Tuus periodical, whose first number ap- 
peared in May, 1887, is devoted primarily 
to “the practical and the beautiful in wom- 
en’s and children’s clothing,” but gives at- 
tention also to physical culture and kindred 
subjects, while fiction and poetry are not 
excluded from its pages. “The Popular 
Science Monthly” has at various times 
called attention to the unhealthful features 
of the current mode of women’s dress, and 


indicated the principles of a correct sys- | 


tem; hence we heartily indorse the effort of 


“Dress” to secure the general adoption of | 


a style of clothing for women which does 
not cause torture and disease of the body 
and distraction of the mind. In order to 
find acceptance, such an improved system 
must fully equal in beauty and neatness the 
fashionable costumes of the day. Mrs. Mil- 
ler is giving due attention to this condition ; 
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Ricnarp Lepsius: A Biography: By Gzore 
Essrs. New York: W. S. Gottsberger. 
Pp. 347. Price, $1.25. 

Tas volume gives quite a full account 
of the university studies of Lepsius, and of 
the state of Egyptology when he devoted 
himself to it immediately after the death of 
Champollion. Then follow descriptions of 
his work in the collections of Egyptian an- 
tiquities in Paris, Italy, Holland, and Eng- 
land, and of the Prussian expedition to 
Egypt under his direction. Succeeding 
chapters present Lepsius as “the master- 
workman” and as a man, and the home of 
Lepsius. A list of his works is appended, 
‘and a portrait, with autograph, forms the 
frontispiece. 





| On reacuine Eneuisn, with Detartep Ex- 
AMPLES, AND AN Inquiry INTO THE Deri- 
nition OF Porrry. By ALExanper Barn. 
New York: D. Appleton & Company. 
Pp. 256. $1.25. 


Tuts volume includes a review of the 





her designs for suits and toilets seem at- | prevailing opinions as to the proper mode 
tractive enough to insure for her system the | Of teaching English, with a critical estimate 
success which its hygienic character de- | Of their respective merits, the handling of 
serves. The under-garments which she ad- | Which is of necessity controversial ; a brief 
vocates are of the union pattern, and consist | sketch of the rhetorical method, followed 
of a jersey-fi ent next the skin, | by a series of select lessons on the leading 
over which eee “ chemilette,” and | qualities of style, intellectual and emotional ; 
over this “ leglettes,” either plain or full, | and an inquiry into the definition of poetry, 
which take the place of petticoats. Out- which is intended to fall in with the treat- 
side of these comes the gown-form, a | ment of rhetorical principles, both in the- 
waist and skirt combined, forming a foun- | FY and in practice. In the first part, the 
dation upon which dresses of various styles _ 2uthor disputes the theory that Saxon words 





of drapery and trimming can be arranged. 


Corsets are discarded, though, for stout | oT that 
' li 


women, with flabby muscles, a “ bosom sup- 
port” is deemed allowable. The magazine 
is edited with taste and judgment, and its 
illustrations and mechanical work are at- 
tractive. 


Tae Art or Prosectine. By Professor A. E. 
Dorpear. Second edition. [lustrated. 
Boston: Lee & Shepard. Pp. 178. 
Price, $1. 

Proresson Do.sear has revised and 
made additions to this work in the edition 
just published. The chief parts of the new 
matter relate to the use of electric lamps 
and lights for projection purposes, and to 
the production and phenomena of vortex 
rings. 





| should be preferred to classical in writing, 


they are preferred in actual speech ; 
the order of words ; and considers 
the art of weaving the various threads which 
enter into the composition of the narrative 
in such a way as best to preserve the har- 
mony and balance of all the parts. An es- 
timate is given of the value of the older 
writers, and their defecis as standards in 
composition ; the advantages and disadvan- 
tages of essay-writing, paraphrasing, and 
converting poetry into prose, as exercises, 
are measured ; and the methods exemplified 
in Bacon’s essays are analyzed as showing 
“how not to do it.” A large proportion of 
the space is given to the “select lessons” 
illustrating the intellectual and emotional 
qualities of style, in which many complete 
compositions from the standards of English 

















literature are dissected, analyzed, and criti- 
cised in detail, with especial reference to 
those characteristics. Poetry being regarded 
as a fine art, the source of its definition is 
sought in the sphere of the human emo- 
tions. In respect of matter, it is contrasted 
with science, oratory, morality, and religion ; 
in respect to literary form, it is distinguished 
from history, narrative, description, and 
exposition, all of which, however, have their 
poetical aspects. And the pure romance, 
or novel, is considered “a species under the 
genus poetry, which must be so far widened 
as to include it.” 


Bioerapuies or WorDs; aND THE Home oF 
Fae B a ny 2 MO@.LER. Pa 
on ew York: Longmans, 
&Co. Pp. 278. 
Apsirrine that language and thought 

are inseparable, as the author has labored 

to show, it follows that all thoughts which 
have ever passed through the mind of 
men must have found their first embodi- 
ment and their permanent embalmment in 
words. If, then, we want to study the 
history of the human mind in its earliest 
phases, where, Professor Maller asks, can 
we hope to find more authentic, more accu- 
rate, more complete documents than in tlie 
annals of language? “Every word, there- 
fore, has a story to tell us, if we can only 
break the spell and make it speak out once 
more. It is known that every word, if we 
can analyze it at all, is found to be derived 
‘from a-root. It is equally well known that 
every root is predicative, that it predicates 
something of something, and that what it thus 
predicates is in reality an abstract or gen- 
eral concept. This applies to all languages, 
even to those of so-called savages, when- 
ever they have been subjected to a really 
scholar-like analysis. . . . Every language, 
if properly summoned, will reveal to us the 
mind of the artist who framed it, from its 
earliest awakening to its latest dreams.” In 
the light of these views, the history and for- 
tunes of a certain number of words and ex- 
pressions in common language are taken up 
and traced back through the various changes 
which the forms have undergone, as far 
back as possible toward their original Aryan 
roots. The chapters on “ The Home of the 

Aryas” and “The Earliest Aryan Civiliz- 

tion ” are devoted to the vindication of the 
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theory that the original seat was in central 
Asia, as against the newly-proposed view 
that it was in northern Europe. These 
chapters are followed by a list of words 
in the seven principal languages of Aryan 
descent, which is intended to illustrate the 
‘argument. The appendices contain letters 
on the Aryan fauna and flora, the original 
home of jade, the original home of the 
soma, “ philosophy versus ethnology,” and 
a discussion whether copper or iron was the 
third metal. The author, with his warm 
enthusiasm, has a rare way of making the 
dry and abstruse theme on which he is en- 
gaged, despite the terrible-looking words 
and roots with which he illustrates his 
points, singularly attractive. We are pleased 
to see that he regards the labors of our 
Americans, Brinton and Hale, with others, 
as “every whit as important as the labors 
of Grimm, and Kuhn, and Pott.” 


Tux “ How I was Epucarep” Parrers. New 
York: D. Appleton & Co, Pp. 126. 
Price, 30 cents. 


Tue pamphlet having the above title is 


Rev. E. E. Hale, T. W. Higginson, W. T. Har- 
ris, and Presidents or ex-Presidents of Co- 
lumbia College, the Chautauqua University, 
Dartmouth, Vassar, Yale, Brown, Michigan, 
and Cornell, which first appeared in “The 
Forum.” As Mr. Hale wittily describes the 
articles, “The editor of ‘The Forum’ has 
thought that a series of papers, in which 
different people shall describe the methods 
of their school-cducation, may be at least 
amusing, and perhaps profitable, if only by 
way of caution. He has, therefore, induced 
a good many men to pose on his platform 
as ‘awful warnings,’ and, as it happens in 
the story of the Indian march, he selects a 
little elephant to lead the risky way down 
into the river.” 


Trees or Reapine, Massacnvserts. Part I. 
By F. H. Giuson, : The Au- 
thor. Price, $1.50, 


Mr. Grisow has embodied a very attract- 
ive idea in @ most tasteful manner. The 
pamphlet consists of heliotype views of five 
fine old trees—elm, sassafras, oak, and 
birch—standing in the town, near Boston, 
where the author resides, with a page of 





description and history of each one, and an 












a collection of autobiographical articles by 
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introduction. The sheets are printed on 
one side only, with a liberal margin, and 
are not stitched. There is scarcely a vil- 
lage in the early-settled part of the country 
but has such trees, forming characteristic 
features of its landscape, and serving as 
memorials of interesting local events. Mr. 
Gilson photographed these trees, and col- 
lected the information about them in the 
first place for his own gratification; but, 
finding others interested, he has published 
@ first installment of his material, and, if 
enough copies of this part are sold to pay 
expenses, other parts will follow. 


Exacr Puonocrarsy: A System wrrs Con- 
wecTisLe Srroxe Vowe.-Siens. By 
Grorcz R. Bisnor. New York: the 
Author (at the New York Stock Ex- 
change). Pp. 244. Price, $3. 

Tue question of providing stroke vowel- 
signs, which could be written in with the 
consonants without lifting the pen from 
the paper, has engaged the attention of 
many phonographers, but the results have 
#o far not been encouraging, and a con- 
viction has arisen that, however desirable 
this feature might be, it was impracti- 
cable in a working short-hand. Mr. Bish- 
op has, nevertheless, undertaken the task, 
and has made a serious, persistent, and 
ingenious attempt to conquer the diffi- 
culty, The measure of his success can not 
‘be accurately given; time and practical use 
‘will be necessary to settle that; but he may 
fairly claim now to have shown that the ob- 
stacle was not unsurmountable. That Mr. 
Bishop’s work should attain the ultimate 
‘solution of the problem is not to be expect- 
ed; but it is certainly an approximation, 
and probably furnishes the basis on which 
‘the perfected scheme will rest. The great- 
est gain to be derived from the stroke vowel- 
signs is in increased immediate legibility—a 
very important matter. This is given part- 
ly by increasing the list of alternate forms 
‘by means of which a somewhat arbitrary 
distinction may be effected between words 
‘that otherwise would require to be written 
‘alike and distinguished by the context, but 
chiefly by the ability to incluie a vowel 
which may be perfectly decisive «)* the word 
intended. The writer of the new system 
will frequently have the opportunity to 
choose whether he will sacrifice consonants 





or vowels; while heretofore no choice was 
left to him, provision having been made 
simply to throw out the vowels in all cases, 
to meet the requirement of speed. A mere 
consonant outline is frequently entirely do- 
void of suggestiveness, although perfectly 
unmistakable when the word to which it 
belongs is found. The lack of convenient 
vowel-signs also has probably helped to dis- 
courage the adoption of phonography as a 
medium of correspondence ; the labor of in- 
serting the vowels being irksome to the 
writer, and that imposed by their omission 
being still more irksome to the reader. Mr. 
Bishop’s book is certainly worthy of atten- 
tion from all who desire to become or to 
remain professional short-hand writers. 


Tae Journat or Morrnoiocy. Vol. I, No. 
1. September, 1887. Edited by C. 0. 
Warman, with the co-operation of Ep- 
warp Preps Aus, Jr. Boston: Ginn 
& Co. Pp. 226. 

Tue establishment of a new scientific 
journal is a source of gratification to all 
who are sufficiently acquainted with the 
history of research in pure science to realize 
the assistance, both to further acquisitions 
and to practical applications of knowledge, 
which is afforded by making known the re- 
sults of investigations. Accounts of the 
work of American zodlogists, the editor of 
the “Journal” remarks, are to be sought 
“in the various publications of the Smith- 
sonian Institution, in voluminous reports of 
government commissions, in the memoirs 
and proceedings of societies and academies, 
in the bulletins and memoirs of a few uni- 
versities, and in numerous periodicals de- 
voted to the natural sciences.” As no 
branch of science can make much progress 
until the care of specialists succeeds its fit- 
ful cultivation by investigators largely oc- 
cupied with other subjects, so its literature 
is much less accessible and effective when 
scattered through a variety of scientific mis- 
cellanies than when concentrated in a spe- 
cial organ. The first number of “The 
Journal of Morphology” gives evidence 
that the previous lack of an American 
zodlogical journal, ably edited, and printed 
and illustrated in a liberal style, has now 
been well supplied. The number comprises 
the following seven papers: “ Sphyranura 
Osleri, a Contribution to American Helmin- 
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thology,” by Professor R. Ramsay Wright 
and A. B. Macallum ; “The Development of 
the Compound Eyes of Cranogon,” by Dr. 
J. 8. Kingsley; “ Eyes of Mollusks and Ar- 
thropods,” by Dr. William Patten; “On 
the Phylogenetic Arrangement of Sauropsi- 
da,” by Dr. G. Baur; “A Contribution to 
the History of the Germ-layers in Clepsine,” 
by ©. 0. Whitman; “The Germ-bands of 
Lumbricus,” by Professor E. B. Wilson; 
and “Studies on the Eyes of Arthropods,” 
by Dr. William Patten, all of which, except 
that on arrangement of Sauropsida, are ac- 
companied by lithographic plates. The 
“Journal” is to be devoted chiefly to em- 
bryological, anatomical, and histological sub- 
jects, and will be practically limited to ani- 
mal morphology. Each number will contain 
from 150 to 200 or more pages, and eight 
or ten lithographic plates. There will be 
no stated times of publication, but numbers 
will appear when the material on hand 
makes it desirable. This undertaking de- 
serves that every American zodlogist should 
do his share toward insuring for it a con- 
tinuance of life and usefulness, ° 


Asrronomy For Amatgurs. Edited by Jonx 
den nd Row Yous Lenguaaa, oseh 
on ew : 

&Co. Pp. 316. Price, $2.25. 

Tats manual has a different field from 
that of books which aim merely to point 
out the beauties of the firmament. “Its 
pages are intended to afford the amateur 
astronomer, possessed of limited instru- 
mental means, but yet anxious to devote 
his labors to the furtherance of astronomi- 
cal science, such hints and suggestions as 
will help him to direct his efforts into the 
channels which experience has indicated as 
best fitted to his qualifications and equip- 
ment.” The editor has had the assistance 
of eminent specialists in various depart- 
ments of astronomy. 


we oe a Mrrcnst. By his Son, 

ITCHEL. : Houghton, 

Mifflin & Co. Price $2. 

Tas biography is a vivid panorama of 
the career of an enthusiastic astronomer and 
faithful general. The history and char- 
acter of the subject have been presented, 
so far as possible, in the words of his diary 
and letters. The account of the founding 
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of the Cincinnati Observatory, and of Pro- 
fessor: Mitchel’s visit to Europe to procure 
instruments, is almost entirely derived from 
his papers, but there was not sufficient ma- 
terial available for a complete life-record of 
this sort, The space devoted to his service 
in the civil war, limited by his death to 
fourteen months, about equals that occupied 
with his early life and his scientific work. 


Narurat Resources or rae Unrrep Srares. 
By Jacos Harzus Parton, M. A., Ph. D, 
New York: D. Appleton & Co. Pp. 523. 
Price, $3. 


brief section to each locality or variety, and 


ing regions of the country. The other use- 
ful metals receive due attention. The chief 


deposits of precious stones, clays, building- 


tion of the vegetable resources of the coun- 
try is introduced by a description of its cli- 
mate and rainfall. The fisheries, the fur- 
seal, and wild game are the chief resources 

to the animal kingdom, while the 
people of the United States have two other 


desire to be well informed gives him an in- 
terest in this class of facts relating to the 
United States, the volume is one that can 
be read with pleasure, and that will be fre- 
quently referred to. It should be in the 
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library of every American consul, and the 
purchase of a sufficient number of copies to 
supply those officers would be a very proper 
transaction on the part of the State De- 


partment. 


Tae New Astronomy. By Samve. Pier- 
rost Lanotey, Ph. D., LL.D. _Iilus- 
trated. Boston: Ticknor & Co. Pp. 
260. Price, $5. 

Reapers of the “Century” magazine 
will give this handsome volume a cordial 
welcome without the formality of an intro- 
duction, for the ehapters of which it is com- 
posed have appeared from time to time as 
illustrated articles in that periodical. Those 
who are not already acquainted with the 
fascinating style in which the author depicts 
the wonders of modern astronomy will de- 
rive even more pleasure from the book. In 
explanation of his title, “The New Astron- 
omy,” Professor Langley says that until very 
lately the prime object of astronomy has 
been “to say where any heavenly body is, 
and not what it is,” but that, within a com- 
paratively few years, a new branch of the 
science has arisen, “which studies sun, 
moon, and stars for what they are in them- 
selves and in relation to ourselves.” This 
branch of astronomy, sometimes called ce- 
lestial physics, deals with the constitution, 
condition, and configuration of the sun, 
moon, and planets; of meteors, comets, 
and stars. The view of this field which 
Professor Langley gives is general rather 
than detailed, for his book is not addressed 
to the professional reader, but is intended 
to solicit for the “new” astronomy the in- 


aré of the handsomest. Four of the 
chapters of the work are devoted to 
The author takes up first the 
sun, those immense blotches 
exceeding in extent the whole 
our globe, and tells what is 
their cause. He regards as 
idea that sun-spots have an 
on the weather, thereby affecting 


a 


en 
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harvests on the earth, but a connection be- 
tween the spots and terrestrial magnetic dis- 
turbances he deems sufficiently established. 
The sun’s corona, as seen in eclipses, and 
the solar prominences are next described. 
In the two chapters on the sun’s energy 
some idea of the quantity of heat radiated 
from the sun is given, and the question of 
how the solar fire is fed is discussed. The 
absolute dependence of all activity and life 
on earth upon the supply of heat received 
from the sun is pointed out, and the idea of 
@ greater need for utilizing this heat in the 
future by means of solar engines is sug- 
gested. Of the planets, Saturn, Jupiter, 
and Mars are selected for special attention. 
The moon is described with gratifying full- 
ness, and an excellent idea of its surface is 
given by the reproductions of lunar photo- 
graphs, and of photographs of volcanic for- 
mations on the earth, and of other wrinkled 
and cracked surfaces, which are inserted for 
comparison. The phenomena of meteors and 
comets are presented in the same enthusi- 
astic style which characterizes the rest of 
the book. The concluding chapter embodies 
some of-the results of the application of the 
spectroscope to stellar research. The vol- 
ume is an admirable one for the library of 
the cultured general reader, for it gives in- 
formation without an array of figures which 
are as wearying to everybody but specialists 
as they are interesting to that class; it pre- 
sents conceptions of the vast magnitudes, 
distances, and forces of the visible uni- 
verse in the form in which they can be 
best grasped; and while it inspires a re- 
spect for the great results which have becn 
accomplished by the genius and industry of 
modern astronomers, it also conveys a sense 
of the boundless regions of space beyond 
the range of their instruments, for the pres- 
ent unknown to earthly intelligence, and, 
perhaps, forever unknowable. 


Hatr-Hovrs wits tue Stars. By Ricnarp 
A. Procron, New York: G, P. Put- 
nam’s Sons. Pp. 39... Price, $2. 

Tue above-named edition of Professor 
Proctor’s “ Half-Hours ” appears with maps 
and text specially prepared for American 
students, It is an atlas of twelve maps, 
showing the position of the principal star- 
groups throughout the year, with an ex- 
planation of each map, and an introduction. 














Tae Eanta in Space. By Epwarp P. 
Jackson. Boston: D. C. Heath & Co. 
Pp. 73. Price, 35 cents. 

Tus convenient and copiously illustrated 
little manual comprises the facts in regard 
to the earth as a planet which are commonly 
included in text-books of geography, under 
the heading mathematical or astronomical 
geography, together with other matter in 
this most practical department of astronomy. 
It is designed for schools in which time can 
not be spared for a general course in as- 
tronomy. 


ManaGEMENt oF ACCUMULATORS, AND Pari- 
vate Execrric Lieut InsTaLLations. 
By Sir Davip Satomons. Third edition, 
revised and enlarged. New York: D. 
Van Nostrand. Pp. 150. 

Tuts little book is the result of the au- 
thor’s long experience with electric lighting, 
which was preceded by the use of a private 
gas-making plant on his own estate. He 
has used secondary batteries since they first 
became practicable, sparing no expense to 
obtain satisfactory results, and feels confi- 
dent that his directions will make the seek- 
ing of professional advice rarely necessary. 
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Out-Door Play for School-Cirls.—Pro- | 
fessor W. E. Anderson, in a paper on “The | 


Physical Side of Education,” forming part 
of the Wisconsin State Board of Health Re- 
' port for 1887, makes a plea for the indul- 
gence of school-girls in play. He says: 
“ Our school-girls lead a life without play, 
in the real meaning of the term. Muscular 
exertion is confined entirely to locomotion, 
or to movements requiring exercise of the 
lower part of the body. The restrictions of 
dress are such that movement above the 
waist is out of the question. The vital 
Organs are restricted by dress, fashion, 
and occupations supposed to be suitable to 
the sex. Notice the difference between the 
movements of boys and girls of the same 
age, and attending the same class. While 
the boys can engage in every species of ac- 
tivity, and practice some sports perhaps too 
grotesque to be permissible for the opposite 
sex, the girls of sixteen are satisfied with a 
stately walk around the block, two under 


. 85 Broadway, New | 
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certainly a perversion of what Nature re- 
quires. There is no reason why such dif- 
ferent dispositions should be manifest be- 
tween the sexes at this age. The avoidance 
of play or exercise, and the conventionali- 
ties of dress, explain in a large part the 
want of full and natural development so 
characteristic of the female sex at the age 
when they should present in every respect 
of form, health, and color, the picture of 
human physical perfection. As it is, the 
majority of them at twenty years of age 
are already pale and faded, unnatural in 
color, wanting in spirit and force, and give 
evidence of retarded or obstructed develop- 
ment, Where exceptions occur it is usu- 
ally owing to a violation of the régime of 
the school. Many of our district schools 
are supplied with a large, well-lighted, 
and well-ventilated hall. This hall might 
be used every day in the week for sys- 
tematic plays designed or contrived to call 
into active exercise the senses and the 
whole muscular system. The running leap 
of the German gymnasium should form a 
feature of the sports of this hall. Girls 
could loosen their waistbands and adopt a 
style of dress which would enable them to 
exercise their shoulders and arms. They 
might find in this practice healthful sport, 
and a means of developing the tissues of 
the arms and shoulders, which would result 
in the development of that beauty of form 
so highly prized and so frequently simulated 
by artificial means. The muscles of the 
hands and arms can be exercised by the 
play of grace-hoops, cast by the use of two 
wands, and caught in the same way. The 
game of shuttlecock, requiring the use of a 
light bat, alternately in the right and left 
hand, calls into activity sight and touch. It 
would not be difficult to contrive games of 
which young people would not grow weary, 
and which would without question insure 
for our feeble echool-girls a more durable 
tenure of good health and a larger stock of 
force and endurance. While the school ig- 
nores the necessity of play to the young, 
society gives it questionable recognition, 
and that most potent ruler of society— 
Fashion—finds in it opportunities for the 
display of her power. Tennis and archery 
are resorted to for amusement, and would 
yield most abundant good exercise were 



















these games not subordinated to such ex- 
clusively polite practice that the dress of 
the players is even one of the chief requi- 
sites to the successful conduct of the game. 
The amusement is captured by the dress- 
makers and dudes, so that even this means 
of exercise without flannel suits and rubber- 
soled shoes is not regarded as permissible. 
As in dancing, the accessories become so 
elaborate and costly, and beset with so many 
formalities, that physical recreation is not 
expected from it. The game merely answers 
as a scheme to bring people together who 
are hankering for some opportunity to be 
near each other, and exchange the senti- 
mental platitudes of unsatisfied and instinct- 
ive social emotions. If Gustave and Regi- 
na, at fifteen years of age, are to be im- 
proved by scurrying about in the manner 
and time of the modern waltz, then ’twere 
well that the latter were dressed so as to 
give her freedom of limbs and lungs, and 
the recreation given in the afternoon, so 
that regular sleep at proper time may allow 
that recuperation of energy and nourish- 
ment of wasted tissue consequent upon ex- 
ertion. As Wesley remarked in apology 
for the liveliness of Methodist singing, ‘It 
is not right for the devil to have all the best 
tunes,’ so it may be said of dancing, that 
recreative means should not be monopo- 
lized by the social usages and occasions 
where circumstances exclude the greatest 
benefit from the exercise, and sometimes 
induce positively injurious consequences.” 


What is a Glacier ?—The Philosophical 
Society of Washington, some months ago, 
had a symposium on the question “ What is 
a Glacier?” Mr. LC. Russell, taking both 
the Alpine and continental types into con- 
sideration, would define a glacier as an ice- 
body, originating from the consolidation of 
snow in regions where the secular accumu- 
lation exceeds the loss by melting and evapo- 
ration, or above the snow-line, and flowing 
to regions where loss exceeds supply, or be- 
low thesnow-line. Mr. S. F. Emmons de- 
scribed a glacier as a river of ice, possessed, 
like the aqueous river, of movement and plas- 
ticity. The nevé field is the reservoir from 
which it derives not only its supply of ice, 
but the impulse which gives it its first move- 
ment. Mr. W. J. McGee held that the phe- 
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nomena of glacier ice and nevé ice appear to 
belong to a graduating series ; and in conse- 
quence the two phases can only be arbitra- 
rily discriminated. Mr. W. H. Dall defined 
a glacier as a mass of ice with definite lat- 
eral limits, with motion in a definite direc- 
tion, and originating from the compacting 
of snow by pressure. Mr. T. C. Chamber- 
lin, disclaiming attempts to give a rigorous 
definition, thought the better distinction be- 
tween nevé and glacier was genetic. There 
is an area of growth and an area of waste 
in every glacier. Superficially the area of 
growth coincides with the nevé ; the area of 
waste with the glacier proper. Mr. C. E. 
Dutton said there was little difficulty in 
recognizing a glacier when all those feat- 
ures that characterize it are present, and 
where the conditions are of the ordinary na- 
ture; but exceptional cases arise to make 
an exact definition impracticable. . 


The Beauty of Old Wrought-Iren Work. 
—Mr. J. Starkie Gardner has observed, in a 
Society of Arts lecture on “ Wrought-Iron,” 
that old iron-work possesses interest and at- 
tractions which few examples of modern 
work can equal. This is partly because, esti- 
mating by the eye and working his scrolls 
by hand, the workman “ produced an irregu- 
larity and play in even the most monotonous 


ferent way, and turns out uniform rods and 
scrolls, while he considers any irregularity 
a sign of bad smithing. The scarcity of 
straight bars among the oldest examples 
was probably due to the fact that it was ex- 
tremely hard to handle a long bar and beat 


artistic superiority in the older work lay in 
the fact that it was intrusted only to per- 
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that none such had to beg for work in the 
middle ages. When a grill was wanted for, 


say, Westminster Abbey, it was not the local” 


man who had the commission, but a smith 
from wherever he might be found, who had 
a designing capacity and a skill of his own, 
who was fetched and maintained until the 
task was completed. The smiths of those 
days were probably not fettered by estimate 
or bound by time; but, we have a right to 
suppose, the art-work was produced for art’s 
sake by a genuine artist. 


New Kinds of Optical Glass.— Professor 
Abbé, of Jena, has been experimenting for 
many years with a view to produce an op- 
tical glass which should be free from the 
defects incidental to all silica glasses. In 
particular, he sought to produce a higher 
degree of achromaticity than was hitherto 
possible, by diminishing the secondary col- 
oring effects inseparable from the ordinary 
silicate flint and crown glasses, and to pro- 
duce a greater multiplicity in the gradations 
of optical glass in respect of the two great 
constants of the index of refraction and the 
mean dispersion. In silicate glasses, those 
two constants increase and decrease to- 
gether. Cases often arise in which a differ- 
ent relation is desirable. Professor Abbé 
has produced glasses in which both objects 
are fulfilled. He has produced achromatic 
lenses of a more perfect kind than were 
ever before obtainable, and has introduced 
8 whole series of new glasses of graduated 
properties. These glasses are offered freely 
to the trade without any restriction or pat- 
ent being allowed to stand in the way of 


further development. 


How the Krakatea Dust was earried.— 
Mr. Ralph Abercromby introduces an ac- 
count of his studies of the relation of the 
upper wind-currents near the equator, with 
the diffusion of Krakatoa dust, by showing 
that, as a rule, there is a continuous succes- 
sive veering of the equatorial winds as we 
ascend. Standing with one’s back to the 
surface wind, the upper currents will—north 
of the successively more and 
more from the left with increasing height ; 
south of the equator, the rule is reversed. 
Nevertheless, some remarkable variances 
have been observed in the region between 
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the equator and the doldrums. From the 
consideration of these exceptional cases the 
author concludes that when the trades or 
monsoons meet they do not interlace, as 
has been suggested by many, but the upper 
winds combine in a generally easterly cur- 
rent, and probably diverge only slightly 
pole-ward on either side. The velocity of 
this current is unknown. Applying this 
theory to the dust-flow from Krakatoa, as 
its advance was indicated by the view of 
green suns and red after-glows, the system of 
its movement will appear to have been very 
simple. “The great dust-stream was carried 
for the first twenty-four hours by the nor- 
mal easterly upper currents over the south- 
east trade, at the extraordinary rate of more 
than one hundred and twenty miles an hour, 
but hardly extended north of the line. . . . 
In fact, we may say that the great stream of 
Krakatoa dust was carried nearly round the 
world by the usual upper winds of the south- 
east trade, in which the dust was first ejected 
at a rate of about one hundred and twenty 
miles an hour, and that the dust spread very 
slowly either north or south of the main 
current.” The high velocity of one hundred 
and twenty miles an hour is certainly more 
than would have been expected; but, while 
we have very few observations of the rate 
of motion of the highest clouds, a number 
of those that we have give figures approach- 
ing this speed. So that the author is able 
to add: “There would be nothing, then, 
outrageous in the assumption of a velocity 
of one hundred and twenty miles an hour 
for the easterly current over the equator to 
account for the high speed of the diffusion 
of Krakatoa dust; and itis also satisfactory 
to know that the general direction of the 
flow is in accordance with the most recent 
researches on the vertical succession of the 
upper currents near the equator.” 


. The Crater-Lake Chala.—Mr. J. A. Wray 
last year reached the edge of the water of 
the crater-lake Chala, on Mount Kiliman- 
jaro, which Mr, Thomson saw and-has de- 
scribed in his account of the mountain. The 
lake is about three miles long by one mile 
wide, with banks so steep that a descent to 
the water is impossible, except at one place 
on the western side. Mr. Wray found the 
water clear, cool, and perfectly sweet, though 














the lake has no apparent inlet or outlet. It 
contains fish, and numerous water-fowl were 
swimming on its surface, the flapping of 
whose wings, when they took to flight, pro- 
duced a sound, through confused reverbera- 
tion in the deep, well-like basin, like the 
rushing of a distant railway-train. The 
steep banks, about one thousand feet in 
height, are well wooded, and vegetation 
clothes their surface down to the water’s 
edge. There is no mark of higher water, 
and it probably keeps the same level all the 
year round. The cries of birds had a pecul- 
iar sound, and Mr. Wray believed that it is 
these noises that have given rise to the 
native myth that a Masai village formerly 
stood here, which was swallowed up by the 
lake. The people of Taveta believe that 
they hear voices, the lowing of cattle, etc. 


Biack Bears.—Mr. William Pittman Lent 
gives an interesting account of the “ Black 
Bear” in the “ Transactions ” of the Ottawa 
(Canada) Field Naturalists’ Club. The young 
of bears are produced in March, and no fe- 
male has been killed by Canadian hunters, 
before or after the hibernating season, that 
showed any evidence of being in the gravid 
state. The cubs are very small—not larger, 
when two days old, than kittens of the same 
age. The animals feed principally on vege- 


table food—grapes, roots, berries, beech- | 890d 


nuts, oats, and Indian corn. They some 
times visit the oat or corn fields before 
sunset, and may be taken there by a skill- 
ful hunter. They are inordinately fond of 
honey, and they feast luxuriously in the 
fall on the berries of the mountain-ash. 
When their natural food is scarce they visit 
the farm-yard and carry off pigs and sheep, 
and will even kill young cattle when pressed 
for hunger. They are also fond of fish; 
they have been known to wade and swim in 
the rivers for the purpose of catching them, 
and are frequently to be seen along the 
coast of the island of Anticosti, devouring 
herring - spawn. They are active, though 
clumsy, and will ran for a mile or two with 
astonishing speed. When closely pursued 
by dogs, a bear will take to a tree, up which 
he can climb rapidly, but from which he 
descends more slowly, head upward, as 
soon as it appears safe todo so. They are 
very shy and timorous in the presence of 


POPULAR’ MISCELLANY. 




















859 


man, and will make off rapidly when they 
perceive a human being by sight or scent, 
but they are most affected by the scent. 
The black bear fights with teeth and claws, 
and by hugging. When in an erect posi- 
tion he is a perfect master of the art of 
self-defense, and it would puzzle a pugilist 
to get in a blow at him. His most vulner- 
able part is the nose, which is. provided 
with many sensitive nerves intimately and 
directly connected with the brain. When a 
bear is standing on all-fours, there would be 
no difficulty in striking him with a club; 
but, when he is sitting erect, it would be an 
entirely different matter. In Canada black 
bears retreat to their dens—generally under 
the roots of large trees, or occasionally in 
rocky caves—at about the setting in of the 
season of confirmed frost and snow, They 


are regarded by science as mistaken except 
as to a very few kinds, but the public stil) 
need enlightenment on the subject. Pro- 
fessor 0. P. Hay has embodied a popular 
Jesson on the imnocence and even value of 
most reptiles in his paper on “The Am- 
phibians and Reptiles of Ipdiana,” which, 
being comprised in the State Agricultural 
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Report, will reach all the inhabitants of at 
least one commonwealth. “Many amphib- 
fans and reptiles,” he says, “are of direct 
value to man. Many, as various kinds of 
turtles and frogs, are used as food, and 
such might even be profitably bred for that 
purpose. Many others are useful because 
of their propensity for devouring insects, 
mice, and rats, that are the pest of the 
farmers. A few, indeed, are dangerous ; 
but it is worth any person’s while to study 
our reptiles, if for no other reason than to 
be freed from constant fear of them. Of 
nearly a hundred species of amphibians 
and reptiles to be found within Indiana, 
not more than three or four are poisonous, 
and these are of rare occurrence. . . . Some 
others may strike, or bite a little, or con- 
strict, as they have a right to do, but they 
are not venomous, and can do little hurt. 
Snakes that roll along like hoops, snakes 
that blow poison, snakes that sting with 
their tongues or the tips of their tails, 
and snakes that live for weeks in people’s 


surrender to the vermin.” 


How the Glacial Drift was deposited.— 
The manner in which the glacial drift was 
deposited by the great ice-sheet has been 
studied by Professor 0. P. Hay as a prob- 
lem whose solution has not yet been effect- 
ed. One of the difficulties in the way of 
comprehending it originates in the fact that 
all our analogies are derived from the obser- 
vation of modern glaciers in motion down 
steep inclines, while we do not fully recol- 
lect that the great glacier in question most 
probably came to a standstill in level terri- 
tory. Bearing this point in view, the au- 
thor concludes that a glacial ice-sheet mov- 
img over a nearly level surface would pos- 
sess far less power of abrading its bed than 
the same glacier would have while descend. 
ing « slope of high angle; through sub- 
sidence of the glacial mass, caused by the 
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earth’s heat, and through other influences, 
@ constantly increasing proportion of inert 
materials would collect in the lower layers 
of the moving ice; the accumulation of 
such materials would tend to retard the 
motion of the lower portions of the gla- 
cier, and, finally, when they formed a suffi- 
ciently great proportion of the mass, all | 
motion of the lower portion would cease, 
and a permanent deposit would begin and 
continue to be made; other masses of de- 
tritus might be deposited at the foot of 
the glacial ice-sheet as a terminal moraine, 
and still other masses on the top of the 
already formed deposit when the glacier 
finally melted. 


Mineral Constituents of Food.—In con- 
sidering the different food-stuffs, says Dr. 
N. A. Randolph, we must regard water as 
of prime importance. In the average adult 
it constitutes from fifty-nine to sixty-five 
per cent—or even larger proportions, ac- 
cording to other estimates—of the entire 
weight. We must regard it as an essential 
condition for the manifestation of all total 
phenomena. Certain solid inorganic ele- 
ments of food are also essential to the well- 
being of the organism, for in their absence 
the tissues can not be properly built up, nor 
can the processes in either the solids or the 
fluids of the body goon. The presence of 
mineral constituents appears absolutely es- 
sential to the integrity of proteid matter, 
and their withdrawal entails a loss of most 
of its distinguishing characteristics. A 
striking illustration of the necessity of this 
class of food-stuffs, and of the disturbances 
resulting from a very slight diminution in 
the amount of inorganic constituents pres- 
ent in the economy, may be found in the 
recent experiments of Ringer. Minnows, 
which thrived in brook-water, and remained 
alive in it without food for many days, died 
in a few hours when placed in distilled wa- 
ter properly aérated. Examined more close- 
ly in detail, the inorganic elements of food 
consist of the salts of the alkalies, salts of 
the alkaline earths, iron, silica, and fluorine 
in various combinations. The importance 
to the economy of the carbonates of the 
alkalies, and therefore the importance of 
fresh vegetable food from which they are 
most readily elaborated, must not be under- 

















estimated. Of the uses of potassium chlo- 
ride but little is known. Sodium chloride, 
however, or common salt, has been more 
closely studied. In such proportions as the 
healthy taste demands, it is undoubtedly a 
valuable stimulant to the nutritive process- 
es. The extent of the need for lime-salts 
in young animals is surprising. Iron is un- 
doubtedly a food; for the quantity in the 
system is restored as fast as it is eliminated. 
Contrary to popular belief, the major por- 
tion of the iron of the human body is found, 
not in the blood but in the muscles, even 
after their contained blood has been re- 
moved. Silicic acid is found in very small 
quantities in bones, hair, and blood. It is 
supplied by many vegetable foods. Cal- 
cium fluoride is found in teeth, and to a 
slight extent in bone. Fortunately for us, 
these inorganic foods, whose withdrawal ex- 
ercises deleterious influences on the econ- 
omy, are, as a rule, present in great quan- 
tity in the actual foods in a mixed diet. In 
certain methods of preparing foods, how- 
ever, their proportion is much diminished ; 
thus, in the boiling of meats and vegetables, 
a large quantity of these important food- 
stuffs is extracted. Indeed, one of the chief 
dietetic advantages of salads and uncooked 
vegetables in general is, that these elements 
have not been removed. 


Why de our Teeth decay so fast ?—To 
this question Dr. Julius Pohlman answers, 
because we do not use them enough—show- 
ing that as a rule “those people who are 
least acquainted with the so-called hygiene 
of the teeth are the happy possessors of the 
soundest dentition ”’—like the negroes who 
chew sugar-cane, the German peasants, who 
are famous for their brilliant “Schwartz- 
brot-Zahne,” or “rye-meal-bread teeth,” 
polished but not worn out by daily masti- 
cation of dry, hard, black loaves, and the 
few old people left among us who persist in 
eating bread-crusts. Our weak and effemi- 
nate teeth are not used to hard work, and, 
like other organs that are not exercised, 
tend to atrophy. “The foundation for bad 
teeth,” says this author, “is generally laid 
in early childhood ; for numberless mothers 
and nurses very carefully soften the food 
or remove the crust from the bread before 
giving it to the little folks, because it may 
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otherwise ‘hurt their teeth,’ and so the 
child grows up with a set of unused organs 
in its mouth ; and when we have finally suc- 
ceeded by the creation of artificial condi- 
tions in producing weak organs, then we 
wonder why the poor child has such bad 
teeth, and why it is so often suffering with 
toothache, and why the dentist’s bill is so 
high. Teeth are organs specialized to per- 
form the work of mastication; they are 
subject to the same laws that govern other 
organs, and their strength is determined 
by their use. Understanding this, we are 
obliged to admit that, if we ever become 
@ toothless race, it will be our own fault.” 


Antiseptie Properties of Coffee.—The 
stimulating effects of the infusion of coffee 
have been referred to its excitant and tonic 

Recent researches indicate that 
it has still more valuable qualities—those 
of an antiseptic. In 1885 M. Oppler an- 
nounced the property which it possesses of 


that infusions of coffee and of tea might re- 
main exposed openly to the air for a con- 
siderable time without molding or devel- 
oping bacteria. Finally, Mr. Heim has re- 







reality of the antiseptie properties of roast- 
ed coffee. The cholera bacillus appears to 


County, California. Nothing more than this 
is known of the origin of the skull. It is 
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not Chinese, or nature would have been 
more faithfully copied; nor European, for 
the work would have been more carefully 
finished. Professor Morse, who has resided 
in Japan, and Mr. Tatin Basha, a Japanese, 
aver that it is not of that origin, Mr. Basha 
remarking that a skull is not considered a 
fit decorative object in Japan. Large mass- 
es of crystal have been found in the Cali- 
fornia locality, and small skulls made of the 
same material, measuring rarely more than 
two inches across, have often been brought 
from near Pachuca, in the State of Michoa- 
can, Mexico. The skull weighs one hun- 
dred and seventy-five and one quarter 
ounces. The eyes are very deep hollows. 
The line separating the upper from the 
lower set of teeth has evidently been pro- 
duced by a string, either held in the hand 
or stretched across the bow, and is very 
characteristic of Mexican work. The skill 
of these people in making such objects has 
been questioned, but the large masks, mir- 
rors, and other articles of obsidian ; the ob- 
jects of agate, and the numerous jade and 
jadeite ornaments; and the fact that they 
made small skulls of rock-crystal and skulls 
inlaid with turquoise—to the fashioning of 
which the making of this skull was as noth- 
ing —all indicate that they might have made 
a large skull if a suitable stone came into 
their possession. Since they procured their 
turquoise from Los Cerilles, New Mexico, 
why should we doubt that they were ac- 
quainted with the California locality for 


rock-crystal? 


The Nest of the “ Purse-Web” Spi- 
der.—Among the natural-history papers 
read in the British Association was one by 
Dr. H. C. McCook, describing the nesting 
habits of the spider Atypus niger of Florida, 
a species which it has been found was first 
observed and figured, as the “ purse-web 
spider,” by John Abbott, in 1792. The 
nests of the Atypus are silken tubes of close 
texture and various lengths and sizes, 
which are spun against the bark of trees 
in nearly equal proportions above and below 
the surface of the ground. Some of the 
tubes are from twelve to fourteen inches 
long, and from one half inch to three quar- 
ters inch in diameter ; others—the nests of 
the young—are a few inches long and of 
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the thickness of a pipe-stem. The inside 
of the nests is white and clean; the outside 
is weather-stained and covered with sand, 
In spinning these tubes the spider first 
stretches a series of straight threads from 
a point on the bark about an inch and a 
half above the ground. These lines are 
more or less approximated, and present the 
appearance of a rough framework for the 
tube. Upon them the architect places a 
thickening of spinning-work, which is beat- 
en down and spread over by the long spin- 
ners, the process resembling more that of a 
plasterer than of a weaver. The work is 
done in small sections, until the original 
frame is quite covered in. The lengthening 
of the tube is accomplished by adding to 
the original section until the desired length 
is attained, The new-made tubes were 
found covered on the outside with sand. 
The spiders were not seen in the act of 
sanding their nests, but a similar habit in 
Atypus piceus of England has been ob- 
served and described by Mr. F. Enock, 
who has discovered that the sand is forced 
through the texture of the web from the in- 
side. The idea of mimicry has been ad- 
vanced in connection with this nest-sanding. 
Certainly the tube does closely resemble 
the tree to which it is attached. But Mr. 
Enock’s observations indicate that the spi- 
der has taken a convenient way of getting 
rid of the sand braught up by its mandibles 
from the excavations of its burrow below 
the surface. 


Inseets resembling Minerals.—Mr. Ed- 
ward B. Poulton, discussing the resem- 
blances which certain insect-pupe seem to 
bear in color to the surface on which they 
are found, thinks it probable that the gilded 
pupe of Vanesside (butterflies) resemble 
glittering minerals, like mica, which is very 
common in many places. Their shape is 
very angular, and like that of minerals. 
Conversely, the gray pups resemble gray 
and weathered rock-surfaces; and the two 
conditions of rock would themselves act as 
a stimulus for the production of pupe of 
corresponding color. The power was prob- 
ably gained in some dry, hot country where 
mineral surfaces do not weather quickly. 
Once formed, it may be used for other pur- 
poses, and in certain species probably con- 











veys the idea to enemies that the insect is 
inedible. It is interesting to note how 
the Vanescida, primarily colored so as to 
resemble mineral surroundings, are modi- 
fied for pupation on plants, 





them by Mr. George L. Guy, in his 
before the Southern Illi 
sociation: “ Are the young women of our 
time,” he asks, “trained in those things 
which mothers most need to know? 


a 


lected the essential elements of a woman 
life must take its place with other useless 
mag ge eet... : pgpebewngearta on 
tion, in any sense, fit our young people to 
enter upon the practical duties of life? 
Clearly it does not. Our of in- 
struction must be molded by a more thor- 
ough knowledge and consideration of the 
real needs of every human being.” 


Experiments in tasting are reported in 
the “ Transactions” of the Kansas Academ 
of Science as having been performed by 
H. 8. Bailey and E. ©. Franklin upon forty 
persons, to determine the relative bitterness 
of different substances. Strychnine led the 
list of seven vegetable bitters. Thea 
results in each case are represented in the fol- 
lowing series : Of salicine it is possible to de- 
tect one part in 12,000 parts of water; of 
morphine, one in 14,000; of quinine, one 
in 76,000; of quassine, one in 90,000; 

icrotoxine, one in 197,000; of 
in 210,000; and of strychnine, 
000. Twelve of the tasters were 
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its claw through the noose to get the 
t; and the noose was drawn —_ 
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Mr. Harris, of the Institute of Civil 
general, 
accom 
few 


contradicts the belief, which is 
that mine-explosions are always 
by a low barometer. Very 
the explosions of 1886 and 1887 
were thus accompanied ; and out of the list 
of disasters in the eleven years 1875-85, 
ven by Sir Frederick Abel, only 18°75 
cent of the accidents and 17°4 per cent 
deaths occurred when the mercury 

at 29} inches or below. 
is small percentage of explosions took 
with a low but rapidly rising barom- 
when gas had begun to issue from the 


ga EEE S33 


Mr. Francis Gatton has described his 
ideal of an anthropometric laboratory as a 
place where a person may have any of his 
various faculties measured, and where dupli- 
cates of his measurements may be preserved 
as private documents. Besides the ordinary 
simpler apparatus, such an institution should 
contain instruments for psycho-physical re- 


ve influences of heredity and nur- | 
ture. It might also fulfill a welcome pur- | 


pose as a receptacle for biographies and 
family records. 

Orro Wiener, having made certain meas- 
ures of the thickness of a film of silver 
which can just be perceived by the eye, con- 
cludes that 0°0000002 of a millimetre is 
an upper limit of the diameter of a silver 
molecule. 


Mr. W. H. Preece said, in papers read in 
the British Association on “ Copper Wire,” 
with particular reference to its use in teleg- 
raphy and telephony and high-speed teleg- 

y, that the speed of transmission on 
circuits had increased from ty 

words per minute in 1870, to six hundred 
in 1887, and on the most difficult line to 
Dublin, from fifty words in 1870 to four 
hundred and sixty-two in 1887. In fact, as 
many words could now be transmitted on 
one wire as on nine in 1870. Those im- 
provements had been the results of greater 
perfection in apparatus, the elimination of 
electro- cc inertia, the improvement 
circuits (the wire and its surround- 


of the 
ings), and the introduction of high-speed 


OBITUARY NOTES. 


Grorce W. Tryon, Jr., the distin ed 
conchologist, died at his home in Philadel 
phia, February 5th. He was conservator of 
the conchological collections of the Acade- 
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my of Natural Sciences of Philadelphia, 
which is said to outrank even those of 
the British Museum, and was himself the 
owner of the most numerous collection in 
the world. He spent the later years of his 
life in erranging and systematizing the 
Academy's ection. He prepared the 
“Manual of Conchology, Structural and 
Systematic,” which, although it has reached 
its fourteenth volume, is left unfinished. 
He was the author of a work on the marine 
conchology of the eastern United States and 
of a general manual of recent and fossil 
conchology, and was one of the founders 
and editor of the “American Journal of 
onl bie aban His fame was =a 
and hi among conchologists in the 
highest rank. oe 


Dr. Josrrn B. Hoiperr, Curator of the 
American Museum of Natural History, died 
suddenly at his home in this city, February 
28th. He had been connected with the 
museum for several years, and had taken an 
important part in the arrangement and clas- 
sification of its collections. He was a fre- 
quent writer on subjects connected with his 
lines of work, being the author of many 
articles in public journals, magazines, and 
scientific periodicals, and of books. 


Emit Rovssgav, a French chemist, died 
in Paris, February 4th, in the seventy-fourth 
| year of his age. After working in the lab- 

oratories of Orfila and Dumas, and in the 

Central and Municipal Schools, he estab- 

lished a manufactory of chemical products, 
| at which subsequently Sainte-Claire Deville 
| and Debray with his aid worked out the in- 
| dustrial fabrication of aluminum. He first 

applied pyrites to the fabrication of sul- 

phuric acid, introduced a new preparation 

of charcoal, and devised the sugar process 
| known as the Rousseau process. 


|. Tse death is announced of Dr. J. T. L. 

| Boswell, a well-known English botanist, 
who was for many years Curator to the Bo- 
tanical Society in London. 


Anton pe Bary, the eminent botanist 
of the University of Strasburg, died Janu- 
ary 19th after a illness. He was 
born in 1831, was of Botany suc- 
cessively at Freiburg, Halle, and Strasburg, 
was famous for his on the alge 
and fungi, was for many years after 1867 
editor of the “Botanische Zeitung,” and 
= oe author of a deen chyel. 
y relating to cryp ic vi on, 
ology, and morphology. 


Mr. Georcz Rosert Warernovss, late 
keeper of the department of geo 





logy in 
the British Museum, died on the 2ist of 
January, in the seventy-eighth year of his 


; 88°. 
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- ECLECTIC MAGAZINE 


Foreign Literature, Science and Art. 





“THE LITERATURE OF THE WORLD.” 


The Foreign Magazines embody the best thoughts of the ablest authors in Europe, 
It is the aim ot the ECLECTIC MAGAZINE to select and reprint all the representative 
articles thus given to the world. The subscriber has then at his command, in a compact 
form, the best-digested work of the master-minds of the age. 

The plan of the ECLEcTic includes Science, Essays, Reviews, Biographical 
Sketches, Historical Papers, Art Criticism, Travels, Poetry, and Short Stories. 

Its Editorial Departments comprise Lite Notices, Sone ae current home 
books. Foreign Literary Notes, Science, and Art, summarizing briefly the new dis- 
coveries and achievements in this field, and consisting of choice extracts from new 
books and foreign journals. The ine wil: strive earnestly to meet the tastes of 
the most thoughtful and intelligent classes, and to present articles by the leading 
thinkers on both sides of the questions absorbing the attention of the religious, literary, 
scientific, and art world. The field of selection wili be mainly the English maga- 
zines, reviews, and weeklies, to which, indeed, most of the great continental authors 
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The aim of the Ectectic is not sensational, but to stimulate thought, and it commends iteelf icularly to 
Teachers, Scholars, Lawyers, Clergymen, and all intelligent readers who desire to keep abreast of the intellectual 


progress of the age. 
STEEL ENGRAVINGS. 
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Each of these volames contains a fine steel engraving, which adds much to the attraction of the magazine. 
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The New Review. 





THE FORUM addresses itself to the mass of intelligent people. 
It discusses subjects that concern all classes alike—in morals, in education, 


in government, in religion. 


It is genuinely independent, both of partisan bias and counting-room in- 


fluence. 


It is constructive in its aim, presenting opposing views not for the purpose 
of exciting strife, but in order to assist the reader to form wise conclusions. 


It employs the best known essayists; and it also invites to its pages men and 
women connected with important business and social interests who have special 


opportunities for information. 





Wuart Its Saip oF It. 


“Tt is the most thoughtful and authoritative 
periodical published in the country.”—Herald, Boe- 
ton, Mass. 
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New Haven, Conn. 
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Evening Journal, Ottawa, Can. 
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the country into connection with current literature 
than any other publication. °— Herald, New York 
City. 
“The history of periodic literature does not con- 
tain another example of so sudden a rise to the very 
highest rank and greatest popularity.”— Argua, Al- 
bany, N. Y. 

“It touches upon a greater number of subjects 
of popular interest and instruction than can be 
found in any other periodical published in this coun- 
try."—Mail and Eepress, New York City. 

“Its rise and prosperity has been one of the 
gratifying events of the literary world. Nothing 
could speak better for the existence of a large and 
intelligent cluss deeply interested in the discussion 
of serious questions.”— 7imes, New York City. 
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“What is a Cyclopedia?” 





“ Wuart isa cyclopedia? A literary work, of course, which gives informa- 
tion about everything. The word is derived from two Greek words, the first of 
which means cirele ; and the second, primarily, bringing up or educating a child. 
We now define the word to be the circle of knowledge.” 

‘«* Gives information about everything—constitutes the whole circle of knowl- 
edge!’ This means a good deal. I doubt if it can be fairly comprehended off- 
hand, for the world has been a wonderfully busy world, and the things done— 
the things accomplished in an almost infinite number of directions—make up a 
tremendous record.” 

“This is true. It does mean a great deal, and one’s imagination must take 
a wide range in order, as you say, to comprehend it all. I don’t believe anybody 
does comprehend it without thinking it over well. Just consider! What is 
there not in a work that embraces the whole circle of knowledge? The very 
enumeration of the topics takes one’s breath away. Do you want to learn about 
the stars, about the seas, or about the earth and all it contains? You will find 
the knowledge in a cyclopwdia. Do you want to know what things have been 
discovered and what invented? Do you wish to learn of the resources, the 

roducts, the industries of the world? Its ample pages will reveal it all to you. 
you want to know what has been done in literature, or in science, or in art, 
or in philosophy? It is all there. If you are curious about the history of any 
country, or the life of any eminent man, turn to its pages and the facts are 
within your reach. No question comes up that the cyclopedia does not throw 
light upon—no question within the range of human investigation or human per- 
formance that has existed long enough to be put into books. It is a treasure- 
house of information so separated and arranged that any fact can be turned to 
instantly. You don’t have to hunt for the thing you need; it is where you can 
pat your hand upon it with no delay whatever. It is marvelous, when you think 
of it, that so vast an array of facts can be classified and rendered instantly ac- 
cessible, but the alphabetic index system accomplishes it perfectly.” 

“This is all very well. Lawyers, doctors, and clergymen find it, no doubt, 
indispensable, but—” 

“There are no exceptions whatever, except the exceptions of sheer stupidity. 
Your man who is not only ignorant, but who wishes to remain ignorant, has no 
use for a cyclopedia. For everybody else it is not merely useful, but absolutely 
necessary. Every intelligent person, caring at all for what has been accom- 
plished in the world, who needs information in the way of his business, or who 
desires information on the various subjects that agitate the public mind, needs a 
cyclopedia as much as he needs his morning newspaper. In fact, it is a supple- 
ment to the morning paper. A man’s newspaper informs him of the events that 
took place yesterday, but, in order to appreciate the significance of those events, 
in order to understand them fally and accurately, it is often necessary to consult 
some fact in history, geography, science, or other theme, and a cyclopedia, if at 
hand, is ready to give the information required. There is no man whose calling 
is so lowly that he can not find a cyclopedia useful. The judge wants it, the 
lawyer wants it, the doctor wants it, the banker wants it, the man of letters 
wants it, the artist wants it, the teacher wants it, the merchant wants it, the 
manufacturer wants it, the farmer wants it, the artisan wants it, the railroad 
official wants it, the telegraph and telephone operator wants it, the tradesman 
wants it—everybody, in short, needs it, male and female—excepting, perhaps, 
the millionaire. If a man is a millionaire, he can have his library of ten thou- 
sand volumes, and employ a dozen secretaries to hunt up his facts, if he wants. 
any facts. The rest of us who can not employ a dozen secretaries, and do not 
own ten thousand volumes, need a cyclopwdia every day of our lives.” 

“Your ideas are comprehensive, for you make the whole people your con- 
stituency. In no other country could this be possible.” 

“No doubt, and this is due to the superior intelligence of the people, and 
this superior intelligence is the result of our public-school system. The public 
schools implant a desire for knowledge in the minds of the lowliest, and, once 
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experienced, this desire makes men eager to go to the bottom of thiogs, and 
there is ho etme or surer way of getting to the bottom of things than by going 
to a cyclopedia. 

“ And then, when once & man has formed the habit of consulting a cyclo- 
ane he is lost if he can not have access toone. The habit grows with our 

nowledge, strengthens with our intelligence, and beco a very part of our- 
selves. ho would think of doing without adictionary? Yet a hundred years 
dictionaries were just coming into general use. People have lived without 
chimneys, without window-glass, without carpets, without forks, and without dic- 
tionaries, but civilized communities do not now dream of dving without them. 
And so it is fast becoming with cyclopedias. Use becomes second nature. Once 
in a family, and the members of the family in the habit of consulting it, they 
could as soon do without any other of the conveniences of civilization as with- 
out a cyclopedia. 

“Think of its influence for good where there are young people—and what 
roof does not cover young pooge! The very word invelves the idea of edu- 
cating the child, as I have already said. The wisest provision a father can make 
for his boys and girls is to purchase a cyclopedia. Once encouraged to consult 
it, young people will soon fall into the way of going to its pages in order to 

tify their curiosity on many themes, and is it not easy to see what an intel- 
ectual stimulus this must be? A cyclopedia not only opens the doors to all 
knowledge, but often creates the desire for knowledge. As an educator in the 
family, therefore, too much can not be said for it. It is not only of great value 
intellectually but morally. A man’s sons and daughters are not only sure to be- 
come more intelligent if taught to study a cyclopedia, but the taste thus formed 
will save many a lad from dissolute habits, and many a young woman from be- 
coming a frivolous gossip.” 

“ But there are cyclopedias and cyclopmdias.” 

“True enough. ere are cyclopedias too meager to serve the end in view, 
and cyclopedias too ponderous and technical for popular instruction. I have in 
mind Taz American CycLopp14, which seems to me to occupy the golden mean. 
A cyclopeedia is insufficient that excludes all biographies of living men and stops 
in its survey of general subjects a generation ago, as is the case with most foreign 
cyclopedias; and a cyclopedia is tantalizing that merely outlines information 
and leaves the reader only half informed. The articles in Tar American Oyc1o- 
P£DIA are concise and direct; they contain nothing unnecessary, but everything 
necessary to the understanding of the subject; they bring information down to 
the latest time; they are written by men who have given their lives to the study 
of the various themes; they are clothed in clear and simple language; they are 
not burdened by obscure and technical terms, and are not only accurate but emi- 
nently interesting. The editors strove by every means within their power to 
make them the models of what cyclopedia articles should be. 

“Tae American CycLop£p14 is pre-eminently the cyclopedia for the Ameri- 
can people because no other work of the kind is so full of American subjects. 
It is pre-eminently the work for the American reader, because it was prepared 
with the tastes and the intellectual needs of Americans fully in view. ft is the 
great national cyclopedia written by Americans for Americans. 

“* What is a cyclopedia?’ you ask. A universal library, a compendium of 
the whole range of knowledge, a narrative of all that has been done, a revela- 
tion of all that has been discovered, a panorama of the world’s history, the sub- 
stance of ten thousand volumes in one shelf-ful of volumes, a single work that 
does as much, perhaps, for the spread of knowledge ard the growth of intelli- 
gence as our system of public education. 

“This is what a cyclopedia is, and Taz American Cyotopapia, edited by 
George Ripley and Charles A. Dana, and published by D. Appleton & Co., is'the 
work that fulfills the great purpose of a cyclopedia better any other.” 
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